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Of the 12,172,244 passenger car engines 
produced in the U.S. from January 1, 
1955 through September 29, 1956, more 


than half were equipped with the new 


PERFECT CIRCLE 


type *“Q8”’ 
chrome oil ring 


“Best for New Engines... 
Essential for Worn Engines” 





BEARINGS MUST 
FACTS) 
ones BE GOOD TO 


NEW DEPARTURE 


BALL BEARINGS BE FORGOTTEN! 


The ability of New Departure ball bearings to keep 
vital moving parts accurately in position and function- 
ing smoothly through the life of an automobile, has 
been proved by millions of cars and billions of miles 
WHERE NEW DEPARTURE of service. 
BALL BEARINGS SERVE IN 
AMERICAN AUTOMOBILES Yet, the car owner seldom gives this a thought. He 
doesn’t need to . . . because the New Departures used 
@ FRONT wueets in today’s superb automobiles require virtually no 
service attention of any kind—no periodical lubricat- 
ing or adjusting. Many are self-sealed and lubricated- 


REAR WHEELS > ° 
* for-life—are truly built-to-be-forgotten! 


But, to the engineers responsible for the over-all per- 
fection of these vehicles, the unique ability of the ball 
AUTOMATIC bearing (as a compact, unit load carrier) to resist 
TRANSMISSIONS loads from all directions is of extreme importance. 

And important, too, is the lack of need for various 
MANUAL related mounting, sealing or adjusting parts, resulting 
VRAIS in strong, simplified design. New Departure Division 
of General Motors, Bristol, Connecticut. 


STEERING GEAR 


FAN AND 
WATER PUMP 


GENERATOR 
PROPELLER SHAFT 


AIR CONDITIONING 


Today, lubricated-for-life Rear Wheel Bearings, Combination Fan 
and Water Pump Bearings, Front Wheel Bearings and others 
originated and developed by New Departure, are produced of 
superfine steels in the world’s most modern ball bearing plants. 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


SEE “WIDE WIDE 
WORLD” SUNDAYS 


NBC-TV _——— 


G BALL seanines 


NOTHING ROLLS LIKE A BALL 
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WORLD'S FASTEST FIGHTER LANDS ON 


COMPACT CPT 
LIQUID SPRING 


Hardest-working component of the Lockheed F-104 


landing gear is its compact liquid spring, engineered and 
built by Cleveland Pneumatic. 
CPT Liquid Springs provide high load absorption 
within the minimum space available on this razor-wing 
aircraft. Over 70,000 test cycles proved the reliability of 
the liquid spring principle. 
Whether your aircraft designs permit use of conventional 
Agerot* shock-absorbing struts or whether razor-thin wings 
create space problems, CPT will design and build landing 
gear to handle the job dependably. We've been solving BE A CPT ENGINEER! 
landing-gear problems for over 30 years. Our modern Liberal pension and profit-sharing plans, 
350,000-square-foot plant is equipped to produce CPT interesting work, plenty of adva~cemeat op- 
Agro is or Liquid Springs to fit your production schedule. portunity. Tell us your qualifications today. 


*T.M 


CLEVELAND PNEUMATIC TOOL COMPANY 


3781 East 77th Street «+ Cleveland &S, Ohio 


Sales-engineering offices in Seattle, Los Angeles, Fort Worth-Dallas and Levittown, L.I. 
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> tagile? 
-recision D i 
recision Dyna-seals... 


provided leak proof 
vibration proof sealing 
for Cummins Engine 


Here’s how Dyna-seal works. 


In the Cummins Engine fuel system, a filter screen in the pres- 
sure regulator is a vital element. This filter must be readily acces- 
sible for occasional cleaning, yet perfect operation requires 
vibration proof and leak proof sealing of the filter chamber to 
avoid loss of power. Dyna-seal filled those sealing requirements. 


Dyna-seals bring to an end the face-to-face sealing problems <a 


Dyna-seal before bolt head is drawn 


of many other manufacturers in automotive, mining, industrial ; 
down. Note flare of sealing member. 


and marine fields. This practical one-piece unit, consisting of 
a flared rubber sealing ring, heat and pressure bonded to a steel 
washer provides a positive seal against pressure of up to 10,000 
P.S.I. It eliminates grooves and special machining — reduces tool- 
ing-cuts assembly costs— may be re-used. 

Dyna-seals give exacting performance under bolt and rivet 
heads, cap nuts, flanges or special fittings. Let a Precision engi- 
neer demonstrate the many Dyna-seal cost and labor-saving ad- 


vantages to you. Write today! Bolt head drawn down. Lock washer 
action. Bolting torque reduced. 


Write for your free copies of Precision catalog on Dyna-seals yr 


Tete) ee 
Corporation - “O” Ring and Dyna-seal Specialists 


3110 Oakridge Drive, Dayton 7, Ohio SuGhiedes do Giclee, @uébes 
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“You Get All The Brakes’ 


when you choose TDA’s TK-500 Series 


the only lightweight, 
LIGHTWEIGHT heavy-duty trailer axles 


offered with “P” brakes in a 


o 
Treiler Axies full range of sizes! 


Timken “P” Series Brakes 


The popular Timken-Detroit® TK-500 Series Lightweight Trailer Axles are 


available with a complete line of famous Timken “P” Series Brakes. . . ranging 5 | cae K & a 
y. 


in width from six to ten inches (6”, 7”, 842” and 10”). All are 1614” in diameter. 


oa ae 
They feature the exclusive Timken “Econo-liners” tapered Ax i & S 


brake linings (thickest where wear is greatest), low mainte- 
< nance nylon bushings, and rigid open type one-piece flange 

and spider that gives cooler running and longer lasting 
2 brakes. Ask your trailer dealer for detailed specifications. 

.* ©1956, R S & A Company 
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£ a 
ROCKWELL SPRING AND AXLE COMPANY 


= 
Plants at: Detroit, Michigan * Oshkosh, Wisconsin 
Utica, New York * Ashtabula, Kenton and 


Newark, Ohio * New Castle, Pennsylvania, 


World’s Largest Manufacturer of Axles for Trucks, Busses and Trailers 





--- STEERED BY ROSS 


@ Where jobs are big and tough, there you’ll find the new 
Model HO 4-wheel-drive PAYLOADER tractor-shovel, pic- 
tured above, manufactured by The Frank G. Hough Co. 


Among Model HO’s many outstanding features—for great 
digging power, fast job cycle, and easy, safe operation—is 
“finger tip’’ Ross Hydrapower steering. 

Here again, Ross has developed an entirely new gear for special 
steering needs. Ross invites discussion of any steering problem 


—manual or power. 


ROSS GEAR AND TOOL COMPANY, INC. + LAFAYETTE, INDIANA 


STEERING 


CAM & LEVER MANUAL...HYDRAPOWER INTEGRAL... HYDRAPOWER LINKAGE 
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TRUCKING .... Vital Transportation 


Transmission Repairs only .0003x (*omill) 


per mile at SUPER SERVICE 


full hour off the old 10-hour trip 


after an average of 210,176 miles on each of 
172 Fuller Transmissions 


“With the Fuller RoADRANGERS 
in our fleet, we’ve hit an all-time low 
in transmission repair costs,” says Ray 
Carter, Director of Engineering for 
Super Service Motor Freight Co., 
Nashville, Tennessee. 

Super Service recently completed a 
careful check of maintenance records 
for 172 White tractors equipped with 
Fuller 10-speed Semi-Automatic 
ROADRANGER Transmissions. With an 
average of 210,176 miles per tractor, 
company records showed a remark- 
able average repair cost of only 
0003¢ (3/10 of a mill) per mile for 


each ROADRANGER Transmission! 

About two years ago, Super Service 
standardized its entire over-the-road 
fleet on White tractors equipped with 
ROADRANGER Transmissions and 
Cummins diesel engines. From that 
time on, old performance records be- 
gan to fall. 

Operating from the South to the 
East . . . with terminals from Nash- 
ville to New York . . . the Roap- 
RANGER equipped tractors pull 
35-foot 
trailers that average 52,500 lbs. gross 


square nose, aluminum 


tare weight. The tractors now cut a 


time on the Nashville-East run... 
taking rugged Tennessee hills at 35 
miles an hour when 15 was considered 
a good speed with the old equipment. 

Super Service cuts running time 
and maintenance to a minimum by 
running its rigs straight through from 
Nashville to New York. Drivers are 
changed twice . . . but there’s no need 
to warm up a cold engine at each stage 
of the relay. 

For your fleet, get the facts on 
ROADRANGERS from your truck man- 


ufacturer or truck dealer now. 


om 


FULLER MANUFACTURING COMPANY 
TRANSMISSION DIVISION * KALAMAZOO, MICH. 


Unit Drop Forge Div., Milwaukee 1, Wis. * Shuler Axle Co., Lovisville, Ky. (Subsidiary) * Sales & Service, All Products, West. Dist. Branch, Oakland 6, Cal. and Southwest Dist. Office, Tulsa 3, Okla. 
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opportunity knocks 


ee 
An opening like this occurs r ] 
once in a lifetime A 


We are a British engineering firm of long-standing and 
financial stability. Our speciality is the production of 
precision gears and associated transmission components 
and assemblies with particular reference to spiral bevel and 
hypoid gears, which we pioneered in Europe. 


We require a tie-up with an American Company wishing to de- 
velop the manufacture and sale of a suitable engineering product 
in the United Kingdom, the Commonwealth and Europe . . . an 
opportunity to repeat the success already achieved in association with 
a large American manufacturer in the automotive field. 


We offer close collaboration with an American manufacturer plus the 
facilities of two modern plants covering 250,000 square feet, a labor force 
of over 1,600 capable operators, modern equipment, the latest production 
techniques and world-wide reputation for quality. 


E.N.V. ENGINEERING COMPANY LIMITED, HYTHE ROAD, WILLESDEN, LONDON, N.W.10, ENGLAND 
AP 265-45 
SAE JOURNAL, NOVEMBER, 1956 7 





But—here’s the 
low-down on what's |} 


handsome Today: 


THE WORLOES FINEST, MIOST MODERN CUSHIONING 
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¥ 
Se a et ety au d 


the Holsman took its styling 
from the Hansom cab- 


+ 


the bulkier the seating, 


—the-han’somer! 


And AIRFOAM 
makes new 
R-0-0-M for 

comfort—and sales: 


ng ecome AiRrFOaM can be y 
th " Aimroam jreatest sales-aid in yeor 


WEAR 
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Cross Section Compares “Oi” and ‘New’ Seat Constrection 


Solid area indicate ed by swik 
ing to full-vo ume AIRFOAM seating 


Open area at sé pace needed 
for full-volume ¢ AIRFOAM s ng 


UNTIL THEY MAKE PEOPLE SMALLER, the problems of com- 
bining style with room for comfort will be Number One Headaches. 
At least to designers and manufacturers still struggling with out- 
dated upholstering materials and methods. 


THE SOLUTION HAS BEEN FOUND by growing numbers in the 
industry. They recognize AIRFOAM as a completely new and dif- 
ferent cushioning medium —and, working closely with AIRFOAM 
Development Engineers, have already achieved wonders in new 
space engineering. 

OLD-TIME BULKY ASSEMBLIES ARE OUT. Smart, compact 


AIRFOAM Seat-Units are adding style, glamour, comfort — and 
R-O-O-M! 


THE MOST RECENT DEVELOPMENTS warrant a special spot in 
your advance thinking. To get the cold facts before you, simply 
contact Goodyear, Automotive Products Dept., Akron 16, Ohio. 
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FARNHAM 60-FOOT SPAR MILL — PART OF 
ROHR’S MULTI-MILLION DOLLAR TOOL KIT 


This great, modern machine at Rohr makes possible 


the precision machining taper and step cuts on large- 
scale longitudinal aircraft stringers, spar caps and struts 


With this and hundreds of other heavy manufactur- 
ing machines, Rohr produces over 30,000 different 
parts for aircraft of all types. 


In addition to the Lockheed Super G Constellation 
shown here, Rohr builds power packages for many 
other leading commercial and military planes 
which have made Rohr famous as the 


WORLD’S LARGEST PRODUCER OF 


Excellent career openings now for 
engineers and skilled technicians. 


This is, of course, in addition to Rohr's being recog- 
nized as the world’s largest producer of ready-to-install 
power packages for airplanes. 

For design and engineering know-how, for full 
production facilities look to Rohr to build more into 
the aircraft parts you need 


| READY-TO-INSTALL POWER. PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


PLANTS IN CHULA VISTA AND RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 
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Let all these sealing engineers help 
you design-in oil seals 


Why 


seal? Why risk costly retooling or remanufacture 


“do it yourself?” Why chance the wrong 
because an unforeseen condition rendered an oil 
seal helpless? 

The finest oil seal counsel anywhere is yours 
for the asking. Just pick up the phone and call 
the nearest National Oil Seal Engineering office. 
You'll get complete, current information on new- 


est seal developments, plus the help of the entire 


NATIONAL 


DIVISION, Federal - Mogul - Bower 
GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio and Redwuod City, California 


Bearings, 


McC ormick Building, HArrison 77-5163 
YEllowstone 2-2720 
VErmont 6-1909 


CHIcaGco, ILL. 
CLEVELAND, OHIO 
MICH 


Room 462, 
210 Heights Rockefeller Bldg., 
13836 Puritan 


DETROIT ivenue, 
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SEAL 


Inc. 


National Oil Seal Engineering group. Field and 
factory, these men devote their entire lives to 
seals. They have seen literally thousands of seal- 


ing problems through to a successful solution. 


Let National’s three decades of sealing expe- 


rience help you. Call now. 


Specify seals at the drawing-board stage—always! 


2802 North Delaware St., WAlnut 83-1535 
BRoadway 1-3234 
Mitchell 2-7586 


INDIANAPOLIS, INDIANA 
MILWAUKEE, WIS 
NEWARK, N. J 


647 West Virginia Street, 
1180 Raymond Blird., 
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European Bus and Trailer 
Manufacturer Gives his 
customers positive circuit 
protection with 


CIRCUIT BREAKERS 


An important part of the electrical system for busses, 
trolley busses and trailers manufactured by Fritz Moser 


& Co. of Berne, Switzerland, is the protection of 


Circuits by KLIXON Circuit Breakers. 

These KLIXON Circuit Breakers enable fleets using 
Moser-made mobile equipment to run on schedule. 
They eliminate one of the major causes of traffic break- 
downs .. . failure of the electrical system. Compact and 
easy to install, their operation is not affected by shock, 
motion, vibration, dust or moisture, or bad weather 
conditions. 


Here’s what Mr. Moser has to say about KLIXON 
Circuit Breakers: 
“When I first saw the KLIXON Circuit 
Breaker in an automobile show, I immediately 
realized what good use I could make of it in 
the busses, trolley busses and trailer chassis we 
manufacture. For years now I have been using 
KLIXON Circuit Breakers and have been 
advocating the use of them to my colleagues. 
I am most satisfied with their operation.” 
No matter what type of mobile equipment you operate 
or how severe the operating conditions, it will pay you 
to use KLIXON Circuit Breakers. 


KLIxoN 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
2211 FOREST STREET, ATTLEBORO, MASS. 
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For the Sake of Argument 


Tomorrow’s Victories... 


By Norman CG Shidle 


‘“'Tomorrow’s victories must be won today.” 


The radio moralist who said this recently pointed to the 
many actions we all must take without time to analyze, 
debate, and decide. The principles of action and habits of 
thought we develop today, he said, are what we actually 
use to solve tomorrow’s problems. 


Maybe he’s not too far wrong. Most of us realize that 
today’s actions or inactions are making tomorrow’s deci- 
sions. Suppose we decide today to replace a low-cost 
standard transmission with a high-cost automatic design. 
We aren’t surprised tomorrow to find decisions demanded 
to buy new tools, set up new manufacturing procedures, get 
out new instruction literature and charge a higher price 
for the car. In mechanical instances, we knowingly make 
our tomorrow’s decisions today. 


We’re usually less aware when dealing with intangibles 
like sales attack, personnel handling, and departmental 
expense. Suppose we decide to build next year’s advertis- 
ing around the new transmission. Then suppose service 
complaints start to pour in after the model gets on the 
road. Decision to dump the new and go back to the old 
transmission is practically ruled out ...as are some other 
possible engineering solutions. The tomorrow decisions 
will have, in other words, to be made within the framework 
of what we decide right now. 


Perhaps new engineering progress will have to be tem- 
porarily curtailed, because funds allotted to progress have 
to be spent to make corrections .. . and perhaps per- 
sonnel which might be moving the operation ahead will 
be diverted to keep it from sliding back. 


In a thousand ways, our business actions today are con- 
ditioning our possible business actions tomorrow ... and 
each time we think or act we are strengthening within us 
a good or bad habit of action, building stronger some good 
or bad tradition of approach. 
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NOW-—all the advantages of 


Permanent Moliding— plus 
Intricate Shell Coring in 


EATON 
PERMANENT MOLD 
GRAY IRON 
CASTINGS 


PERMANENT MOLD GRAY IRON CASTINGS meet critical quality require- 

ments, including intricately cored sections, in a wide range of applica- 

tions. These castings permit higher machining feeds and speeds, with 
substantially increased tool life. Characteristics of these castings include dense, 
non-porous, homogeneous structure, freedom from inclusions, excellent tensile 
strength, and the ability to take high surface finishes. 


These qualities particularly recommend Eaton Permanent Mold Gray Iron Castings 
for such uses as high pressure control mechanisms, refrigeration and air condition- 
ing parts, power steering and power braking components, household appliance 
parts, pump bodies, hydraulic cylinders, and countless other critical applications. 


If you have applications where more than ordinary quality is required, our 
engineers will be happy to work with you. 


eee ee Cee Se 
MANUFACTURING COMPANY 
VASSAR, MICHIGAN 
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A reliable source for 


Perhaps no measurement of value is as important as 
For, obviously, in automotive compo- 
nents, sound design, outstanding performance, and 
efficient production service can only stem from an organ- 
ization built on the solid foundation of dependability. 
For over thirty years Bendix Products Division has 
demonstrated its ability not only to meet, but to antici- 
pate the needs of the automotive industry. The fact that 


dependability. 


biaih ls 
aC aka 


Bendix Power Brakes* 


BRAKES « POWER STEERING « POWER BRAKING e 





CONSTANT VELOCITY UNIVERSAL JOINTS « 


ff 


dependable products 


Bendix products have won such wide acceptance is 
proof of dependability. 

From plans to finished products, you can count on 
Bendix as a reliable source for dependable automotive 


components. *REG. U.S. PAT. OFF, 


BENDIX civision SOUTH BEND oan 


Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N.Y. 


Bendix Power Steering* 


HYDRAULIC REMOTE CONTROLS 





Pointers 
on Building 
Reliability into 


Aircraft 
Control 
Systems 


John Markus, 


TART with a clear description of the technical 

situation and tactical goal to be achieved by the 
new electronic system. This ultimate objective must 
be kept foremost in mind throughout systems en- 
gineering, to give a completely integrated aircraft 
control system that will perform its intended func- 
tion with acceptable reliability. Subsystem specifi- 
cations can then be written so that they can be 
changed readily as the design progresses. 

These initial system specifications call for ex- 
perienced men. An inexperienced engineer just can- 
not be expected to set up complete specifications 
that will be adequate for a new control system. 

One firm uses established integration teams to 
prepare system specifications. Each engineering de- 
sign section is represented and contributes its part 
of the specifications, with one man on the team 
having over-all responsibility. Use of such a team, 
with frequent meetings of the members, insures that 
all will have a say in setting up the over-all system 
specifications. 


Combine the elements of an electronic unit into a 
a neat assembly and “package” it. Maintaining the 
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integrity of a unit in this way preserves the fail-safe 
features built into it. 

Proper packaging commands respect for equip- 
ment. Ifa unit looks like a Tinkertoy assembly, the 
boys in the field will treat it accordingly. 

Adjustment points accessible from the outside of 
packages should be avoided whenever possible. It is 
far better to design so that the entire package must 
be pulled out when trouble develops. One manufac- 
turer is now definitely planning to use amplifier cir- 
cuit packages that are replaceable like tubes, the 
packages being thrown away instead of repaired. 

Packaging makes it easier to meet tolerances on 
mechanical components because with a _ small 
amount of selection the deviations can be made to 
offset each other. 

The military has proved receptive to a proposal for 
a completely packaged fire control system, wherein 
the entire system can be replaced by unplugging and 
replacing the individual packages and components. 

With the trend to packages, it becomes more de- 
sirable to supply the military services with. the 
equivalents of go and no-go gages so they can deter- 
mine when a package is performing properly. These 
can be test stands, actual measuring units, special 
checkout procedures, or automatic checkout ma- 
chines having red-green lamp indications. 

There is, of course, danger in buying packages 
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from vendors. The control system engineer should 
know what is inside a package and should verify its 
integrity for the intended plane. 

Dangerous screwdriver adjustments can be elimi- 
1ated without handicapping the design engineer by 
providing a separate box of fixed resistors for critical 
circuits. The resistors can easily be interchanged 
during design experimentation. When the circuit 
design has been stabilized, the correct values are 
placed in the box and this in turn is installed in the 
package. One manufacturer uses such a box that is 
tailored to a particular plane, for use with a stand- 
ard main package. 


Before you duplicate a system to insure its reli- 
ability, be sure you really are increasing reliability 
instead of decreasing it. Systems can be duplicated 
to the point where the complexity reduces the 
reliability. 

Of course, some places where failure is of relatively 
high probability justify duplication. 

Also some modern high-performance fighter planes 
employ dual control systems for roll and yaw stabili- 
zation. Here the work load is divided so that each 
system does half of each job, with complete dupli- 
cation from gyro and accelerometer. If either half 
gets away from the other by more than a certain 
amount, provisions are made to turn off the system 
automatically, return to neutral, and tell the pilot 
he’s on his own—or simply to tell the pilot to shut 
off the system on the axis that is in trouble. 

Pilot indicators are essential for passive failures 


Serving... 


known as “sleepers,” where failure occurs while in 
neutral and the pilot does not know it until he has 
to use the control. Duplication is used here basically 
to prevent hard-over failure, which exists whenever 
there is full power in one actuator. With a duplicate 
system, a single failure can only knock out half the 
power in an actuator, giving the pilot time to prevent 
a catastrophic failure. 

But much duplication is senseless. For example, 
duplication of control cables—which one of military 
services still requires for gunfire protection—doesn’t 
afford much additional safety. The requirement 
goes back to the days of 30-calibre machine guns in 
aircraft. (Today the 20-mm weapon is the smallest 
for fighter aircraft and the trend is toward missiles 
and rockets.) With modern weapons it doesn’t mat- 
ter much whether or not the control system is dupli- 
cated; any kind of a hit is catastrophic. 


Analyze possible malfunctions of electronic sys- 
tems early in the design stage. A large manufac- 
turer of military aircraft uses a functional block 
diagram as the basis for analyzing possible failures 
in an aircraft control system. Input, output, and 
failure provisions are shown for each block. After 
preparing a description of the function of each 
block, each input line is broken for each block in 
turn, and the resulting effect on the entire system is 
determined by analysis. A table is prepared giving 
the predicted consequences of the failures, indi- 
cating whether they are fail-safe, and giving recom- 
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mended pilot action. This firm also attempts to 
evaluate statistically the reliability to be expected 
from the finished product, as a guide for the design 
engineers in improving reliability while design is 
still fluid. 

Another firm starts with a similar block diagram, 
goes into its IBM card system for component relia- 
bility figures based on actual experience in planes, 
and applies these to the contents of the boxes. Com- 
ponent failures are then analyzed and divided into 
four classifications: (1) hard-over failure one way; 
(2) hard-over failure the other way; (3) passive 
failure, in which nothing occurs; (4) failure in 
which the wrong action occurs. These predicted 
failures are checked in a flight simulator before 
being passed on to design engineers. 


Remember that all failures are mechanical — even 
electrical failures in tubes or wires. This points up 
the importance of good mechanical design. Bread- 
pan construction of the electronic equipment is in- 
herently weak because of the large surfaces that are 
subject to vibration. Failure to apply good mechani- 
cal design to electronic gear is probably a major 
cause of failures in these elements. 

In one instance, microscopic inspection of incom- 
ing tubes has revealed a great many mechanical 
faults, and the resulting weeding-out process has 
improved tube reliability several-fold. 


If you’re a vendor, take pains to maintain the 
quality of your product throughout your production 
run. 

Once the model-shop prototype component has 
been approved, some vendors tend to turn over the 
order to production and forget about it. This is dan- 
gerous, because the most common types of malfunc- 
tions creep in as a new product is placed into mass 
production and more people are involved. Little 
changes occur that individually seem insignificant 
but collectively affect tolerances. Materials are 
often substituted for production convenience. The 
solution to this problem is for vendors to use sam- 
pling techniques and to rerun early qualification 
tests continuously during production runs. 


If you purchase parts from a vendor, do your best 
to maintain good relations with him by eliminating 
causes of possible misunderstandings. 

One firm writes component specifications so the 
vendor just can’t make changes without approval. 
When drawings cannot be obtained from the vendor, 
this firm takes the component apart and makes its 
own drawings, corrects them if necessary, and sends 
them back to the vendor as a part of the final speci- 
fications . 

Another firm believes it is impossible to write good 
specifications for a component without actually de- 
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signing it, hence uses broad specifications and seeKs 
to have the vendor work as part of its team, contrib- 
uting to the weapons system as a whole and deem- 
phasizing the dollar return as much as possible. A 
blacklist is maintained of vendors incapable of work- 
ing under this idealized relationship. 

Still another firm seeks first of all to order only 
components off the shelf, where upwards of thou- 
sands have already been delivered to other manufac- 
turers and hence are thoroughly debugged. The 
next best procedure is to select a reliable vendor who 
gave good work in the past. The firm’s advice to the 
small vendor is: Don’t let one single part get out of 
your plant that doesn’t do at least twice as much as 
the customer asks. 

When ordering prototypes, some firms tend to or- 
der only one or two. It is far better to order at least 
10 in order to get a more valid qualification test. 
The component manufacturer may be able to sub- 
sidize a short over-run, but can rarely afford the 
cost of running a dozen or so when being paid for 
only two. 


Don’t hesitate to test electronic components before 
installation for fear that component life will suffer. 
Such testing generally is advantageous because the 
failure rate for most components is highest at the 
beginning. Using up some of that early life may 
thus serve to improve reliability of a component. 


Correlate failure reports. If several groups pre- 
pare individual uncorrelated reports on a single mal- 
function, the effect can be that of four or five fail- 
ures. For this reason, many firms allow only one 
report per failure, prepared after all interested 
groups have completed their investigations. 

Performance predictions based on previous experi- 
ence or environmental laboratory tests of a compo- 
nent are often not valid for the new application. 
For this reason it’s important to have failure in- 
formation from production test lines and from the 
field feed back quickly. And it is important to get 
exactly the right information on each failure; incor- 
rect information can mean that the wrong cure is 
made. 

One manufacturer provides monthly reviews of 
all failures, telling what happened and what he 
plans to do about each, if anything. In addition, the 
reviews give up-to-date failure rates for all compo- 
nents in the aircraft as a guide for future designs. 

Even though most manufacturers are keeping 
failure records of various forms, some feel that the 
chances for predicting failures are bleak as long as 
most designs are new ones. 


(The report on which this article is based is avail- 
able in full together with reports of six other ses- 
sions of the SAE National Aeronautic Production 
Forum held in New York, April, 1956. The publica- 
tion, SP-315, is available from the SAE Special Pub- 
lications Department. Price: $1.50 to members, 
$3.00 to nonmembers. ) 





Study Possible Test Changes 


for Automatic 


py 


CONTROL UNIT ij 


SOLENOID VALVE 
HEAT EXCHANGER 


Fig. |—Powerglide oxidation test apparatus. 


SAE JOURNAL 





N. A. Hunstad, T. W. Selby and R. E. Osborne 


pope 


Transmission Fluid—Type A 


HILE automatic transmission fluid, type A, is an 

excellent lubricant, and has been satisfactory in 
automatic transmissions up to the present time, the 
demands of the future, and even of the present, re- 
quire continued intensive development of type A 
fluid to keep pace with transmission and engine de- 
velopment. Among the specification requirements 
being studied for possible modification are: 


. Oxidation resistance test. 
. Low-temperature test. 
3. Copper-strip test. 
. Effects on seals. 
. Frictional properties. 
. Color. 


Oxidation Resistance Test 


It was discovered early in automatic transmission 
development that high-temperature oxidation re- 
sistance and thermal] stability of the transmission 
fluid were very important factors in automatic 
transmission performance. This is equally true 
today. Data of Johnson and Mortensen indicate 
that, in the operation of many present-day cars, 
automatic transmission fluid temperatures in excess 
of 350 F can be obtained. They stated that, “A trend 
toward higher automatic transmission temperatures 
over a greater part of their operating range may 
present a future problem to be solved for this type 
of product.” 

The oxidation test procedure utilized up to now 
in evaluating type A fluid is the Chevrolet L-4 test. 
Two L-4 tests are run, one on the undiluted fluid and 
one on the diluted fluid. In the latter test, the fluid 
is mixed, half-and-half, with straight mineral oil 
in order to increase the test severity. 

While the L-4 test has proved to be fairly satis- 
factory for eliminating fluids of inadequate oxida- 
tion resistance in transmission operation, there are 
definite objections to the use of this test: (1) The 
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fluid in the L-4 test engine is subjected to combus- 
tion products which are not encountered in trans- 
mission operation. (2) The use of an arbitrarily 
chosen mineral oil in the dilute test might tend to 
work a hardship on the supplier of a fluid which is 
not compatible with the mineral oil. (3) L-4 test 
operating conditions are not believed to be severe 
enough to test type A fluid adequately. 

The Powerglide transmission oxidation test (CRC 
Designation L-39), initially developed for testing 
hydraulic transmission fluid, type C, is not subject 
to the above objections. The fluid is tested in an 
environment similar to that of actual service. It 
is not necessary to dilute the fluid to increase the 
test severity; the test temperature and time can be 
varied to change the severity. 

Since the Powerglide test seems to have consider- 
able merit for use in testing automatic transmission 
fluid, type A, it is being considered as a replacement 
for the L-4 Test. 

One of the Powerglide test assemblies is shown 
in Fig. 1. The electrical control unit is mounted 
at the right in the figure with the electric motor 
behind it. Attached to the motor is the Powerglide 
transmission at the left. The water-cooled heat ex- 
changer is attached to the base at the left end. 

Heat is generated in the test fluid by means of 
the reversed converter stator. An automatic con- 
troller serves to open and close a solenoid valve in 
the oil line to the heat exchanger, thereby main- 
taining the transmission sump temperature at the 
desired level (275 F for type A fluid). Three other 
automatic controllers shut off the electric motor 
when: 

1. Sump temperature exceeds a set limit. 

2. Sump temperature falls below a minimum 
value. 

3. Operating pressure drops too far. 


Should one of these controllers stop a test, a cor- 
responding light on the control panel will indicate 
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Fig. 2—Low and drive valve body assemblies from two tests: their appearance shows that fluid H (left 


which abnormal condition caused the shutdown. 
With this system of controls, the apparatus can be 
operated unattended for the entire test (300 hr). 

A list of qualified type A fluids tested in the 
Powerglide transmission is given in Table 1. Only 
three of these (E, B, K) failed because of heavy 
Sludge formation. Two others (J, W) failed because 
of light or moderate sludge formation. Those pass- 
ing the test gave very clean results. The transmis- 
sion condition with fluids E, B, or K, for instance, 
was much worse at 150 hr than that with fluid R 
at 300 hr 

Two of the fluids (D, S) gave high bronze thrust 
washer weight loss. This measurement is believed 
to be important in view of the general use of copper 
alloys and the trend to higher operating tempera- 
tures in automatic transmissions. 

The per cent insolubles and increase in total acid 
number are also given in Table 1. These results 
seem to show fairly good correlation with the ob- 
served transmission conditions. 

The low and drive valve bodies from two tests are 
shown in Fig. 2. The appearance of this component 
has been found to be a fairly reliable index of the 
overall condition of the transmission. The figure 
shows that fluid H passed the test while fluid E 
failed it badly. 

The results of these tests show that most of the 
presently qualified fluids tested are satisfactory 
from the oxidation resistance standpoint, some very 
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passed while fluid E (right) failed 


good. As refiners of the poorer fluids, such as E, B, 
and K, formulate new fluids for qualification in the 
future they will undoubtedly raise the oxidation re- 
sistance level of their products. It is believed that 
the use of the Powerglide oxidation test would main- 
tain a high level of oxidation resistance in future 
fluids. 


Low-Temperature Test 


As a result of the large number of failures of 
transmissions during winter operation several years 
ago, there was included in the 1951 specification re- 
quirements a cold-room test at an ambient tempera- 
ture of -30 F. The fluid under test was installed 
in a Hydramatic transmission in a car driven on an 
inertia-weighted dynamometer. 

An equivalent test is given a fluid today. The car 
is now operated at - 10 F instead of -30 F. In addi- 
tion, a maximum viscosity limit is required of the 
fluid at — 40 F. 

Conditions of the cold-room test are realistic 
in that they are encountered by a customer who 
operates a car at temperatures of —10 F and lower 
and who expects good performance immediately 
after starting the engine. While it is realistic, it is 
admittedly a relatively severe test due to the estab- 
lishment of a uniform temperature throughout the 
transmission, the relatively severe manner of oper- 
ating the test car, and the critical judgment of 
clutch-plate condition. This test severity may be 
appreciated when it is considered that under field 
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Fig. 3—Viscosity-temperature relationship for several automatic trans 
mission fluids 


conditions a uniform transmission temperature is 
unlikely, the owner would ordinarily operate his car 
in a relatively moderate manner, and clutch-plate 
failure normally becomes evident only after severe 
burning. 

If the severity of the cold-room test is lessened 
by reducing the power output of the engine (for 
example, by operating at 12 instead of 7.5 in of Hg 
intake manifold vacuum) the transmission will 
function satisfactorily at a relatively higher fluid 
viscosity level. Thus, the minimum temperature at 
which a fluid will pass the test, with a given intake 
manifold vacuum, is dependent upon its viscosity- 
temperature curve. Therefore, it is important that 
the fluid not only pass the severe cold-room test but 
that it also have a suitable viscosity-temperature 
curve. This quality of the fluid may be described 
as a maximum viscosity of 64,000 cp at — 40 F. 

The need for this requirement is illustrated in 
Fig. 3. Cold-room tests results with fluids O and E 
may be compared with the viscosity-temperature 
curves shown. Under the current cold-room test 
conditions, the two fluids are found to be satisfac- 
tory at -10 F and unsatisfactory at -15 F. Under 
less-severe test conditions, fluid O fails at -30 F, 
while fluid E is satisfactory. These results are in 
agreement with the viscosity-temperature relation- 
ships shown in the figure. 

The results for fluids A and P in Fig. 3 show that 
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they are superior to either fluids O or E with respect 
to low-temperature fluidity. For instance, fluid P 
passes the present cold-room test at — 25 F. 

Recently, it has been observed that transmission 
performance may be adversely affected by excessive 
fluid viscosity in a portion (0 F to +10 F) of the 
intermediate temperature range. While no trans- 
mission damage has been observed due to excessive 
viscosity in this range, an improvement in fluidity 
would be very desirable from the standpoint of 
better initial performance. It is always possible, 
of course, that partial solution of this problem may 
be achieved through mechanical modifications. 

Definite problems have arisen in the high-tem- 
perature range and may be expected to become 
more severe. AS engines become more powerful, 
transmissions tend to operate at higher tempera- 
tures, resulting in a decrease in fluid viscosity. Also, 
the breakdown of macromolecular components of 
the fluid, which are added to impart a higher viscos- 
ity at these high temperatures results in a further 
decrease in viscosity. 

As a result of the combination of these two fac- 
tors, internal leakage may become excessive causing 
a significant reduction in line pressure. The prob- 
lem that arises is that the pressure may drop to the 
point that frictional element slippage may occur 
under load. Clutch-plate burning may occur and, 
ultimately, transmission failure. 

This problem is accentuated by the fact that those 
fluids giving good low-temperature performance are 
somewhat lacking in their natural viscosity at high 
temperatures. Because of this lack they are treated 
with larger quantities of the macromolecular addi- 
tives to build up their high-temperature viscosity 
without sacrificing desirable low-temperature char- 
acteristics. This higher level of treatment only ag- 
gravates the problem since the amount of viscosity 
decrease due to mechanical breakdown is directly 
related to the amount of macromolecular additive 
used. 

The 1951 specification requirements include a vis- 
cosity of 46.5 SUS minimum at 210 F during and at 


Table 1—Powerglide Oxidation Test Results with 
Type A Fluids (300 hr at 275 F) 


Bronze Increase 
Thrust in 
Washer Total 
Weight Acid 
Loss,% No 


Fluid 


Insolubles, % 
Sludge and Varnish -———————" 
Pentane Benzene Resins 





the conclusion of the durability and performance 
tests. In the effort to obtain fluids having better 
low-temperature properties, fluids having viscosities 
as low as 44.7 SUS following the durability test have 
been accepted. While the low-temperature quality 
of these fluids is very desirable, and should be re- 
tained, an improvement in their viscosity stability 
is considered necessary. 


Copper-Strip Test 


In the case of the copper-strip test, there is some 
question as to its significance. There seems to be 
no correlation between the copper-strip test results 
and the results of other tests conducted on type A 
fluids, such as the L-4 oxidation tests, Powerglide 
oxidation tests, durability tests, and performance 
tests. While its intended purpose is that of check- 
ing fluids for any probable deleterious effect on cop- 
per-alloy transmission parts, it is evidently not 
serving this purpose and should therefore be modi- 
fied or eliminated from the specification. 


Effect on Seals 


With respect to effect on seals, there is a belief 
among some of the engineers that definite limits 
should be placed on a fluid with respect to its effect 
on the volume change, hardness change, and com- 
pression-set characteristics of rubber seals. The 
need for these requirements and the advisability of 


Some Parts of Spec Are Vague 
R. K. Williams, 


One other point which presents serious problems 
to those desirous of marketing approved type A 
fluids is the vagueness with which some of the speci- 
fication tests and test limits are described. The 
August 7, 1951 issue of the specification require- 
ments for type A fluids lists a total of 21 require- 
ments. For five of these, definite limits are given. 
For the other 16 requirements, the limits are de- 
scribed by the single word “pass.” According to 
Webster, pass means “to obtain the required stand- 
ard,” and tells nothing of the limits which determine 
the standard. Certainly, use of the word “pass” to 
designate the standard of acceptance contributes 
greatly to the confusion and administrative prob- 
lems that have been associated with the type A 
qualification program. 

What, then, can be done to overcome some of the 
administrative problems existing with type A fluids 
and also to encourage the development of fluids 
meeting the more severe requirements of present 
and future transmissions? We would like to suggest 
a new specification, designated type AA, in which 
those requirements known to be essential and rea- 
sonable are clearly defined and into which the trans- 
mission engineers and petroleum technologists could 
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introducing them into the specification are being 
studied. 
Frictional Characteristics 


One factor which has not been rigorously specified 
up to this time is the frictional characteristics of 
type A fluid. This variable is of significance with 
regard to the “holding power” of friction elements. 
While a fluid must provide lubrication of clutch 
plates and brake bands to prevent chatter or squawk, 
it must not lower the coefficient of friction to such 
a degree that the friction elements will slip under 
load. It is expected that this factor will be con- 
sidered in any modification of the specification. 


Color 


Another matter that will be considered is the color 
of automatic transmission fluid. The problem of 
differentiating between leakage from the engine and 
from the transmission comes up from time to time. 
It has been suggested that all automatic transmis- 
sion fluid be dyed a distinguishing color so that, in 
case of leak, the mechanic would know which unit 
to repair, the engine or transmission. It is realized 
that there are certain difficulties involved in such a 
requirement and that it may be desirable to con- 
tinue coloring fluid only in units suspected of giving 
trouble. 

(For complete paper in multilith form on which 
this abridgment is based, write SAE Special Publi- 
cations Department, 485 Lexington Ave., New York 
17, N. Y. Price: 35¢ to members, 60¢ to nonmem- 
bers.) 


incorporate the requirements met by the better of 
the now available type A products. Such a specifi- 
cation would leave the present system of qualified 
fluids undisturbed and at the same time would pro- 
mote progress by establishing a target for the pe- 
troleum industry in the development of improved 
products. 


Low-Temperature Requirements 
Need Improving 


L. W. Manley, 


Modifications of existing requirements for auto- 
matic transmission fluids appear to be in order, 
principally in the direction of better low-tempera- 
ture fluidity and high-temperature stability. I am 
sure none of us questions the desirability of such 
changes so long as they are based on realistic per- 
formance and service requirements. 

Obviously, General Motors Research is endeavor- 
ing to utilize test procedures which simulate service 
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conditions; however, we feel, and in fact we believe 
the authors themselves imply, that the conditions of 
the cold-room test at —10 F and the interpretation 
of the results are much more severe than would be 
encountered in service. Creating unduly severe test 
requirements can defeat the objective of obtaining 
improved products. In meeting one overly severe re- 
quirement, some compromise must usually be made 
in other desirable properties and the ultimate con- 
sumer may have to pay a penalty in higher cost for 
some unnecessary characteristic. We feel confident 
that, before final specification requirements are 
established, careful consideration will be given to 
the selection of realistic test conditions and limiting 
values. 

In connection with this same subject of more 
realistic test procedures, we agree wholeheartedly 
with the authors that the employment of the Power- 
glide procedure as a possible replacement for the 
L-4 Test is a step in the right direction. As a mat- 
ter of interest, however, it would be desirable to 
know if there is any information to indicate that 
fluids E, B, or K cause excessive sludging or deposits 
in service. In our own experience we have been 
gratified with the excellent performance and small 
amount of oxidation occurring even after excessive 


Oxidation Stability Test Studies 


R. |. Potter, 


The proposal was first made to test the oxidation 
Stability of automatic transmission fluids in auto- 
matic transmissions rather than in the Chevrolet 
L-4 engine at an SAE meeting in 1950. It was 
pointed out that there were a large number of en- 
gines operating on the L-4 test in many of the oil 
company laboratories and that the operation of auto- 
matic transmissions in series with the L-4 engine 
could be easily accomplished at no additional ex- 
pense to the laboratory operation other than normal 
maintenance and observation. In cooperation with 
the CLR Power Transmission Fluids Group, under 
the chairmanship of W. F. Shurts, several labora- 
tories set up tests in this manner and found that the 
transmission, operated at 275 F, did a reasonably 
good job of evaluating the oxidation stability of 
transmission fluids. As I recall, some transmission 
fluids failed this test at about 150 hr, while others ran 
satisfactorily for 500 hr with little deposit accumu- 
lation. This method of evaluation had an advantage 
in that an oxidation test could be conducted over a 
longer time interval, with more or less stringent con- 
ditions than the L-4 method, which measures sta- 
bility for a 36-hr period only. We believe a 300- to 
500-hr period of torque converter operation at tem- 
peratures often actually encountered in service 
would be a considerable advantage in the search for 
better fluids and additive combinations. 

Fig. A shows an oxidation test setup at the Ford 
Laboratory which is similar in nature to those de- 
scribed in the authors’ paper. We are in the process 
of gathering information on a number of fluids in 
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Table A—Changes in Viscosity and Deposits with 
Use of a Commercial Type A Fluid 
(Average results of four-car fleet) 


Pentane 


Insolubles, % 


Viscosity at 


Miles 210 F, SUS 


mileage with type A fluids. Table A demonstrates 
the changes in viscosity and deposits occurring on 
use with one commercial type A fluid, which is re- 
ported to perform poorly in the Powerglide test. 

Note a nominal decrease in viscosity due to the 
break-down of the so-called “macromolecular” por- 
tion of the fluid. Obviously, if excessive oxidation 
were taking place, the viscosity would be expected 
to rise. The pentane insolubles or sludge remains 
at a very low level throughout the entire test. 


this laboratory setup for comparison with data from 
field performance tests. 

We have likewise found that a modified version of 
the Indiana oxidation test can be of great help in 
evaluating the oxidation stability of automatic 
transmission fluids. Fig. B shows such a test, which 
is in some respects similar to the one described in 
the authors’ paper. It has been of considerable as- 
sistance to us in testing fluids because it can be op- 


Fig. A—Oxidation test setup at Ford. Two 1956 Mercomatic trans- 
missions operate in parallel at 60 mph, or a shaft speed of 2100 rpm. 
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Ps? 


Fig. B—Setup for modified version of Indiana oxidation test, which allows four fiuids to be tested at the same time 


erated continuously for 300 to 500 hr on a single test 
period, with capacity to test four fluids at the same 
time. 

In future automatic-transmission-equipped cars, 
where the engines may be made larger and more 
powerful and the transmissions remain somewhat 
Similar in size to the current units, we believe that 
increased e-p qualities will very definitely be re- 
quired in addition to improved oxidation stability. 


Low-Temperature Setup Described 


E. F. Koenig, 


Some years ago when the problem of low-tempera- 
ture operation first became critical, we set up in the 
cold room a Hydramatic transmission to study the 
effect of fluids on its low-temperature performance. 
This transmission was elaborately instrumented so 
as to provide us with as much information as pos- 
sible on the operation of its various components as 
the transmission went through its shift cycle at low 
temperatures. The transmission was driven by an 
engine outside the cold room and a flywheel of a 
Suitable size was coupled to its output shaft so as 
to simulate operation of the transmission in a car. 
In this test after the transmission had been allowed 
to “soak” with the test fluid at the test temperature 
sufficiently long to reach equilibrium the engine was 
started and accelerations made at one-third throttle 
to evaluate the low-temperature characteristics of 
the fluid. The quality of the shifts was determined 
by observation of the various pressure gages, par- 
ticularly those indicating the front and rear clutch 
pressures and the engine and transmission speed. 
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This will be particularly true where extra-heavy- 
duty service is demanded of the vehicle—such as on 
the fringe areas of rapidly expanding urban com- 
munities and in similar areas of unimproved streets 
and for winter operation in deep snow. Under these 
operating conditions it is very easy to overheat a 
transmission at the same time subjecting the parts 
to high load factors and greatly increasing the need 
for higher e-p oils. 


The suitability of the fluid was further judged from 
the condition of the clutch plates on completion of 
a test. 

In view of the rapidity of the changes which oc- 
cur in the transmission, a movie camera was used to 
record these changes as indicated on the various 
instruments. From the movie film, readings were 
obtained of the various pressures and speeds. These 
were plotted against the time indicated on the stop 

vatch to permit a more detailed study of the shift- 
ing characteristics and functioning of the various 
components. For example, if the shifts are smooth 
the transmission output speed would increase 
smoothly, whereas if the shifts are rough the trans- 
mission output speed as well as the engine speed 
would be erratic. 

The following illustrations show the type of data 
obtained from this work. Fig. C shows a plot of the 
engine and transmission speed versus time. Fig. D 
shows the front and rear clutch pressures versus 
time, and Fig. E shows pressures for the compensa- 
tor and front and rear servo units versus time. By 
transposing the data shown in these three illus- 
trations to a single set of coordinates, the specific 
relation of each component to the other can be stud- 
ied. A rather careful study of these data is required 
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Fig. C—Engine and transmission speed versus time during Hydramatic 
transmission cold-room test at 16 F 
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Fig. D—Front and rear clutch and front pump pressures versus time 
during Hydramatic transmission cold-room test at 16 F. 
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Fig. E—Pressures for compensator and front and rear servo units versus 
time during Hydramatic transmission cold-room test at 16 F. 


to determine the exact relation of the pressures in 
the various components and speeds at any given 
time in the shift cycle and will not be covered in 
detail here. 

Fig. F shows the excellent agreement between the 
Kinematic and Brookfield viscosities obtained on an 
oil known to be a Newtonian fluid in the tempera- 
ture range shown. 

By determining the lowest temperature at which 
various fluids would permit satisfactory shifting in 
the transmission and then determining the viscosity 
of these fluids at these temperatures by means of a 
Brookfield viscometer, it was possible to determine 
the maximum viscosity of a fluid which would per- 
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KINEMATIC VISCOSITY,CS 
BROOKFIELD VISCOSITY,cS. ——— 


VISCOSITY, CS. 
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Fig. F—Excellent agreement is shown between Kinematic and Brook- 


field viscosities for oil known to be Newtonian fluid in temperature range 
shown. 
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Table B—Brookfield Viscosity versus Lowest 
Operable Transmission Temperature 


Brookfield 
Viscosity, cs 


Lowest Operable 


Oil Temperature, F 


2 (XY 


mit satisfactory operation of the transmission. The 
data in Table B indicate that the transmissions used 
could be operated satisfactorily with fluids having 
viscosities up to about 20,000 cs as determined by the 
Brookfield instrument. There are some indications 
that the later model transmissions would operate 
satisfactory with fluids with somewhat higher vis- 
cosities. 

The data and information obtained with the cold- 
room transmission tests and Brookfield viscometer 
at different temperatures for various fluids were 
found to be very useful in determining the low-tem- 
perature requirements of the transmission and in 
developing fluids to meet these requirements. 





The ‘Jet Rocket” Railroad 


J. D. Loftis, 


HE “Jet Rocket” is a new lightweight railroad 

train operating between Chicago and Peoria. 
Basically a Talgo design, the Jet Rocket consists of 
three units coupled together to form a 109 ft-6 in. 
car. Features of this new train include: 


guided wheels 

a new type of suspension system 
less weight 

better weight distribution 


Guided Wheels 


Guided wheels eliminate the need for weight as 
an anti-derailment factor and permit the Jet Rocket 
to go around curves with greater speed, safety, and 
comfort than conventional trains. 

The wheels are led around curves by the three- 
point geometry of the underframe, much like a 
trailer behind a truck tractor. Therefore, as a unit 


i 


Fig. 1—The wheels of the Jet Rocket are led around a curve by the three-point geometry of the underframe 
This eliminates the need for weight to prevent derailing, allows greater speeds, and 


curve, it is turned inward by the preceding unit 
gives a more comfortable ride 


goes into a curve, it is turned inward very slightly 
by the preceding unit which is already into the 
curve. (Fig. 1 shows the three-point arrangement.) 
This eliminates the positive angle of attack encoun- 
tered by the standard railroad car on a curve—a 
condition which tends to cause the outer wheels of 
the car to climb the rail and derail. In addition, 
the guided action gives a smoother ride by eliminat- 
ing the banging of wheel flanges against the rail 
when moving around a curve. 


Suspension System 


To lower the c.g., the Talgo design uses a new type 
of car suspension. Instead of having a truck under 
each end of the car, with a continuous axle between 
the wheels, the Talgo-type car is suspended on two 
stub axles, one on each side of the car, so that pas- 
sengers walking through the train are actually be- 
tween the wheels. The stub axle is connected by 


As a unit goes into a 
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a U-shaped, nonrotating axle which maintains 
proper gage between the wheels. 

The suspension extends up the sides of the car 
to a point about 40 in. above the top of the rail and 
22 in. above the floor of the car. Because the c.g. 
is at approximately the same height as the point of 
suspension, the car does not swing out from the top. 
This increases the comfort of the ride by providing 
greater resistance to the passengers’ centrifugal 
forces. 


Less Weight 


Less material is used in the construction of a 
Talgo design, especially in the undercarriage. In 
addition, more aluminum alloy is used on the Jet 
Rocket than on any previous railroad installation. 

The weight of a three-unit car, which approxi- 
mates the capacity of a standard railway car, is 
68,000 lb. This is less than half the weight of the 
present standard railway car. 


Better Weight Distribution 


Another advantage of the Talgo design is that the 
weight of the train is distributed evenly throughout 
its length. In existing standard equipment where 
this is not the case, riding over the wheels is less 
desirable than riding in the center of the car be- 
cause of the various motions set up in the trucks. 
The Talgo construction greatly reduces these mo- 
tions by using a single-pair-of-wheels arrangement 
(one pair on each of the end units and two on the 
middle unit) connected to the unit in such a manner 
that there is a mutual guiding quality imparted 
from wheel to car and vice versa. 


(For complete paper in multilith form on which 
this abridgment is based, write SAE Special Publica- 
tions Department, 485 Lexington Ave., New York 17, 
N. Y. Price: 35¢ to members; 60¢ to nonmembers.) 
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THIS ACF TALGO-TYPE TRAIN (“THE 
JET ROCKET”) goes back for its origin 
to 1941 when a Spanish Army engineer, Lt.- 
Col. Golcoechea, first tried to make railroad 
equipment simple and light. He could fore- 
see an economic future in railroad passen- 
ger travel only if something was done to 
stop the trend toward more weight and 
greater complexity. 


In answer to the weight problem, Golcoe- 
chea developed a system of guided train 
wheels which eliminated the need for 
weight as an anti-derailing factor. 


The sets of wheels were hitched one be- 
hind the other like a series of trailers and 
each pair was thus led smoothly along the 
track and around curves by the preceding 
pair. By contrast, the wheels of a conven- 
tional railroad car, mounted in swivel 
trucks, find their way around curves by 
bumping their flanges along the track with 
constant friction, noise, and a tendency to 
derail. 


This idea of Golcoechea’s was not a new 
one as it had already been applied on scenic 
railways in amusement parks. What was 
new was to apply this principle to a rail- 
road train where comfort is a prime consid- 
eration. The scenic railway cars had a 
tendency to be very jerky. Golcoechea 
avoided this jerkiness by joining together 
a number of short cars and by providing 
connections between the cars which al- 
lowed pivotal turning. This arrangement 
permitted the train to take curves without 
the usual see-sawing at the ends of the 
body. 


The original ACF 
Talgo con- 
structed in 1946. 





The How and Why of 


Chrysler Coaxial Power 


O. D. Dillman, 


HE first consideration in designing Chrysler’s 

new power steering unit was to keep within the 
space available on future cars—so that adaptation 
for a new model could be made just by changing 
a mounting pad 

More latitude could be obtained, it was decided, 
from a unit that ran up the steering column than 
from one branching outwards at the chuck assem- 
bly. (Previous integral units had branched out.) 

Fig. 1, a cutaway of the entire coaxial gear, shows 
how this design meets the space limitations by effi- 
cient utilization of space. In mounting the unit, 
the entire steering gear unit can be aligned between 
the body and the frame by an adjustable mounting 
system. The upper bolt of the housing fits closely 
in a hole in the frame and bears a semi-spherical 
washer. The forward mounting bolt can move fore 
and aft in an oversize hole. It also bears on a 
semi-spherical washer. Under the bottom is a mal- 
leable iron serrated wedge 

After the car body has been dropped during 
assembly, the steering column is clamped to the 
instrument panel and the upper bolt snugged in. 
The wedge is then pushed into place between the 
frame and the housing. All three bolts are then 
tightened. This ensures a steering gear free of 
misalignment and bending, and possessing maxi- 
mum freedom of operation. 


Piston and Valve Assembly 


Heart of the hydraulic mechanism of this 
Chrysler coaxial gear is the spool valve and piston 
assembly (Fig. 2). The piston is the outer member 
of this assembly. It also holds the porting discs 
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The porting discs at either end 
The one 


for the spool valve. 
are identical, as are discs two and four. 
in the middle is different. 

The porting discs are frozen inside the piston 
casting and the hardened ground spool valve slides 
inside the porting discs. The spool valve is moved 
by the operating rod which is peened into place at 
the lower end of the valve. A portion of the op- 
erating rod is necked down to allow enough flexure 
to prevent binding in case of a small misalignment. 

Two tapered snap rings hold the piston and rods 
together. The secret of this assembly is to have 
a dimensional stackup that will allow the use of a 
9 deg taper of the snap ring. This angle is within 
the locking range of two inside planes 


Ball and Nut Bearings 


Second most important element is the recirculat- 
ing ball nut assembly. (Fig. 3), which is supported 
by a low-friction bearing of very compact design. 
It changes steering wheel rotary motion into a 
linear motion either for shifting the spool valve 
during power operation or for manual steering when 
power is off. 


Hydraulic Reaction Assembly 


The hydraulic reaction assembly (Fig. 4) is the 
“feel” unit. It has three functions: 


@ To transmit pressure from the power unit 
back to the steering wheel to give the driver 
a “feel” proportional to the steering effort; 

@® To connect the steering wheel directly to 
the spool valve; 

@ To provide a flexible joint between three 
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bearings: the two on the upper and lower 
piston rods and the bearing on the worm 
shaft at the top of the gear. 


The pressure to be transmitted builds up around 
the piston in the high pressure area between the 
piston rings as pressure increases to steer the car. 
This pressure is fed down the steel ferrule into a 
chamber inside the upper piston rod. 

The pressure builds up in the passageway around 
the outside of the valve operating rod, and into a 
Mae West-type seal. This pressure sac is com- 
posed of two “D” rings connected with an outer 
cylinder of rubber. Before any motion of the valve 
operating rod can take place, the pressure sac must 
be compressed ever so slightly. The ‘road feel’ the 
driver gets at the steering wheel depends on how 
much force is required to compress the pressure 
sac. If the front wheels are hard to turn the pres- 
sure will be higher and the driver will feel more 
resistance—as he would with manual steering when 
the front wheels are hard to turn. 


Steering wheel motion is transmitted directly to 
the spool valve, so that the slightest steering wheel 
movement shifts the spool valve. The mechanical 
connection that can steer the car manually, how- 
ever, operates in a small “lost motion” portion of 
the system. In this “lost motion” operation hy- 
draulic power steps in, and does the work of steer- 
ing the car (Fig. 5). This happens because as 
soon as the spool valve is shifted ever so slightly 
the hydraulic equilibrium between the spool valve 
and piston is upset and the piston follows the valve. 
In effect hydraulic power is directed in the proper 
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Fig. 1I1—The Chrysler coaxial power 
steering gear runs up the steering 
column; utilizes space efficiently. 


direction to steer the car under the control of the 
driver. 

As the hydraulic pressure is built up in one side 
or the other of the cylinder, the entire piston, valve, 
valve rod, and piston rod are moved, until the piston 
follow-up has put the system again into hydraulic 
equilibrium. In other words, the driver, by turning 
the steering wheel, shifts the spool valve. The hy- 
draulic system then does the work of steering the 
car by making the piston follow the spool valve. 

A rack-and-gear sector complete the last phase of 
the operation of the gear—getting straightened out 
again from a linear back to a rotary motion. 


Valves Arranged for Free Flow 


To get a power steering unit that will instantly 
point the car in the direction the driver directs it 
requires that the hydraulic unit be upset the mo- 
ment the steering wheel is turned. To do this 
perfectly, pressure on the piston would have to 
start building up the instant the spool valve shifted 
the smallest amount. In turn, this would require 
some very small openings between the spool valve 
land and the porting disc edges . . . so that shifting 
the valve would immediately create pressure on the 
piston. (Plotting valve movement against piston 
pressure in this ideal situation would give a curve 
like the V shown in Fig. 6.) 

But we were confronted with a reality. We could 
only approach this ideal. Still the production valve 
of this coaxial unit gives a curve such as that shown 
on this same graph. To get this trace, the maxi- 
mum valve opening must be between 0.0031 and 
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0.0043 in. . Which requires the utmost in manu- 
facturing accuracy. 

To illustrate the need for accuracy in manufac- 
ture, there is also shown in Fig. 6 a curve for a 
valve with a 0.0065-in. opening. This curve has 
a long flat center section which would result in a 
car that had “drift” or the “loose feel.’’ The driver 
would have to be constantly correcting and over- 
correcting his car on a straight road—and would 
find it even harder to handle in a heavy cross wind. 

Before we got to this particular valve arrange- 


Fig. 2—Heart of the hy- 
draulic mechanism is the 
spool valve and piston 
assembly 


ment many other different ones were studied. The 
one finally used keeps restrictions out of the sys- 
tem at points where they are not needed. This is 
essential because steering gear back pressure robs 
the capacity of the best power steering pumps. As 
in any open-center hydraulic system, the valve unit 
is a metering device which limits the amount of 
oil flowing through it. 

Fig. 7 shows the five porting discs as they appear 
before assembly. Each one is full of holes. Also, 
the pearlitic malleable iron outer piston is drilled 


Fig. 3—Recirculating ball 


nut assembly changes 
steering wheel rotary 
motion into linear mo 
tion, either for shifting 
the spool valve during 
power operation or for 
manual steering when 
power is off. 
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Fig. 4—The “feel” unit 
is the hydraulic reaction 
assembly. 


in six places to allow the free flow of oil. 

A relatively large valve, 1 in. in diameter, ensures 
free flow because even the small valve openings 
offer a large annular flow area. In the neutral posi- 
tion, almost 1.5 gal per min flow through the valve 
to keep the power unit full of oil for instant steer- 


ing response. 
These generous valve openings have another im- 


portant advantage. They improve the returnabil- 
ity of the gear to the neutral position after turning 
a corner. The improvement results because there 


Fig. 5—The mechanical 
connection that can 
steer the car manually 
operates in a small “lost 
motion” portion of the 
system. In this “lost 
motion” operation hy- 
draulic power steps in 
and does the work of 
steering the car. 
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is little pressure on the oil on the exhaust side of 
the piston. There is a free escape through the 
valve. This returnability is, of course, necessary 
with power steering so that the natural wheel forces 
can return the gear easily and quickly to the 
straight-ahead position after completing a turn 
In addition to reducing oil pressure on the piston 
to assure returnability, anti-friction bearings are 
used generously in the coaxial unit for the same 
reason. 

Fig. 8 is a schematic view of the valve and piston 
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assembly that shows the oil flow in the unit when 
in the neutral position. 

Oil enters at the inlet point, which always re- 
mains between two rubber “D” rings at either end 
of the piston. Upon entering the valve cylinder 
the oil stream separates on the center land of the 
spool valve and travels under two cutoff lands and 
into the return area at either end of the spool valve 
To allow oil to escape holes are drilled in the ends 
of the piston. 

Valve action during power operation is shown in 
Fig. 9. If the valve operating rod pulls the spool 
valve to the right, lands A and B are cut off and 
the high pressure flow is diverted into the lower 
cylinder chamber to the left. Of course, the oil 


exerts pressure on the lower end of the piston and 
the entire unit starts to move to the right follow- 
ing the valve. 

To alleviate any pressure build-up in the upper 
cylinder chamber, oil in that space is pushed back 
into the piston through the upper, open passages 
of the piston and valve assembly back into the re- 
turn oil line and to the pump reservoir. 


Precision in Valve Manufacturing 


At one time this entire piston and the porting 
discs were designed to bé built of a single block of 
steel, and our master mechanics assured us that 
within reasonable accuracy, this could be done in 
a single machine. But we were not reasonable 


Fig. 7—The five porting 
discs as they appear be- 
fore assembly. 
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OUT (LOW PRESSURE OIL) 


| 


IN (LOW PRESSURE OIL) 


Fig. 8—Schematic view 
of valve and piston as- 
sembly with the oil flow 
unit in neutral position. 


IN (HIGH PRESSURE OIL) 


Fig. 9—Valve action 
during power operation. 
If the valve operating 
rod pulls the spool valve 
to the right, lands A 
and B are cut off and 
the high pressure flow 
is diverted to the lower 
cylinder chamber to the 
left. 


BACK PRESSURE VALVE ~- 


PISTON 


Fig. 10—Path of the hy- 
draulic oil in the hy- 
draulic reaction cham- 
ber as it enters through 
a ferrule, located be- 
tween the piston rings, 
and as it carries oil un- 
der pressure into a 
blocked off cavity which 
surrounds the oil op- 
erating rod. 


—SNAP RING—— 


HYDRAULIC R CTION CHAMBER 
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Thus in the 
These discs 
easily and 


when it came to this important unit. 
redesign, the porting discs were used. 
can be handled individually, and are 
accurately ground flat on each side to 0.0004 in. 
before being assembled into the piston. The outer 
diameter of the porting discs is ground to a toler- 
ance of 0.0005 in. with one set of porting discs as- 
sembled on a grinding arbor 

At the same time, on another section of the as- 
sembly line, the piston casting is being machined 
for the outer housing of the discs The inside 
diameter of the piston is held to tolerances of 0.001 
in. The pistons are placed in a furnace and heated 
to 500 F where they expand to accept a stack of 
porting discs. After the assembly of discs in the 
piston is complete, the unit is quenched in oil. 

At the time the arbor is removed, this six-piece 
assembly is, in effect, one solid valve body. The 
inside of the rough finished discs are then ground 
and honed to a tolerance of 0.0003 in. All parts are 
checked to make sure that the valve is neither too 
tight nor too loose. 

In addition to the 100% check of the valve spool 
and piston size with an air gage, each valve spool is 
operated by hand in its respective piston to doubly 
ensure free and smooth operation. 


Noise Suppression 

The finger-shaped back pressure valve is com- 
posed of a housing, valve spring, and piston. It 
acts as an “anti” ...a unit to rid the main unit of 
ills—in this case, of noise. Our first experimental 
units hissed at us. But the first production units 
screeched! There is one bulky laboratory report 
that covers the entire development of this small 
unit that, in effect, says: “‘The back pressure valve 
can make a noise all of its own if not properly de- 
signed.” 

The back pressure valve, once cured of making 
a noise all of its own, prevents cavitation on the 
downstream side of the spool valve openings and 
prevents the “hissing” noise that is produced by 
cavitation. The back pressure valve does this by 
keeping the power unit full of oil at a pressure of 
about 40 to 45 psi. There are no low pressure areas 
downstream from the valve openings where the 
oil can vaporize and produce cavitation. 

We also had to eliminate a high pitched squeal, 
produced apparently by the valve operating rod 
resonating with the pressure surges of the pump 
This noise was eliminated by reducing the thick- 
ness of the disc to which the valve operating rod 
is attached so that the disc vibrates at a different, 
neutralizing frequency. 


Housings 


The main operating piston is put under hydraulic 
pressure in order to move the lower piston rod and 
steer the car. This piston is housed in the lower 
aluminum casting. 

The question is often asked: “Why not make the 
outer housings out of cast, or malleable iron?” 

The answer: “Today’s automobiles are becoming 
bigger and heavier and have about 56% of the 
weight on the front wheels 

“And since the Hydraulic Steering Design Group 
at Chrysler is also responsible for car steering and 
handling, we like to keep the weight down, espe- 
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cially at the front of the car.” 

Aluminum has about a 1:3 weight ratio and a 
3:1 cost ratio when compared to malleable iron, so 
for equal or less cost, the unit weight can be re- 
duced by almost 17 lb, counting the upper and 
lower housings. A semi-permanent mold and die 
casting process is employed in making these hous- 
ings. Leaks in the housings have been an inspec- 
tion problem because 1000 psi is the maximum de- 
sign hydraulic pressure. The housings are pres- 
sure checked 100% with 200 psi of air pressure 
under water before they go to final assembly. 

The cylinder wall surface finish of this housing 
is held to an almost mirror finish of 15 microin 


Hydraulic Reaction Chamber 


The next unit is the hydraulic reaction cham- 
ber. Fig. 10 shows schematically the path of the 
hydraulic oil as it enters through a ferrule, located 
between the piston rings, and carries oil under 
pressure into the blocked off cavity which sur- 
rounds the valve operating rod. Two small O- 
rings at either end of the cavity prevent any loss 
of high pressure oil into these upper or lower re- 
gions where oil pressure is low 

The reaction chamber is made of an oil resistant 
rubber sac that exerts a variable pressure on the 
reaction rings upon which it bears. These rings 
move within the “lost motion” region of the hy- 
draulic system. (By lost motion, we refer to a 
free travel section that allows the hydraulic valve 
to be operated without exerting any force on the 
manual control portion of the steering unit.) In 
the event the gear reverts to manual operation, 
which can happen whenever the hydraulic pump 
pressure is off, there is a free travel of about 0.020 
in. on each side of the valve center before any 
manual force is transmitted to the lower part of 
the steering gear. 

The hydraulic reaction chamber, or “proportional 
feel” unit, is where the initial effort or “part time” 
versus “full time” characteristic of most power 
steering systems is established. It is in this unit 
that steering wheel movement is first resisted. De- 
pending upon the type of proportional effort that 
is fed back to the steering wheel, the driver is con- 
fronted with immediate or delayed response from 
the power unit. 

The reaction area presently used in the Chrysler 
power steering unit measures 0.85 sq in. An initial 
back pressure is exerted on this area of about 55 
psi. Thus an effort of 47 lb is required to compress 
the reaction sac. This amounts to 0.45 lb at the 
steering wheel. 

Most important is the fact that this feed-back 
effort is directly proportional to the power steering 
pump pressure. No transition period is required in 
going from spring pre-load to hydraulic load; only 
a smooth transfer of proportional effort back to 
the driver’s hands, as he passes through the center 
position of the gear mechanism. 


Ball Nut Connector Thrust Bearings 
The upper section of a coaxial power steering 
gear is made up of the recirculating ball nut assem- 
bly and thrust needle bearings. In both of these 
components we aimed at as low an operating fric- 
tion as possible. The objective here is to change 
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the rotary steering wheel motion into a linear mo- 
tion to operate the hydraulic valve. 

The outer part, or nut, of the recirculating ball 
assembly is called the connector, since it connects 
to the hydraulic reaction outer member. This con- 
nector is made of high carbon nickel alloy steel and 
it is broached in the soft state. The connector is 
heat-treated, and the ball raceway diameters 
ground to a tolerance of 0.002 in. The wormshaft 
is similarly heat-treated and ground, and both the 
connector and wormshaft are color coded into one 
of four groups. A matched worm and nut are not 
allowed to have a variation in excess of 0.001 in. 
One common size of ball bearings is used for all 
sets. These are selected to be within 0.0001 in. di- 
ameter of each other before shipment to the assem- 
bly plant. When the entire unit is checked for 
end play, it must be below the maximum allowed 
0.0015 in. of play and have a nearly constant turn- 
ing torque throughout its range. This turning 
torque must not exceed 2 in.-lb. 

The grinding of the connector ID is an extremely 
delicate operation, since the wheel and arbor shaft 
are small. The wheel used to grind this internal 
thread is dressed once every cycle just before final 
“spark out.” 

The needle thrust bearing (Fig. 3) is one of those 
things which at first look can’t work, because of the 
varying radial speeds imposed on any one needle. 
But, like the bee which theoretically can’t fly, this 
bearing doesn’t know that it won’t work—so it does 
the job anyway. The side thrust of the worm shaft 
is taken on a separate conventional needle bearing 
as shown. This unit requires a short assembly 
space, meets the requirements of low friction, and 
is relatively inexpensive. 


Vent Tube 


The steel vent tube, which is die cast into the up- 
per housing, can be seen at center top of Fig. 3, 
also. 


Abcut one-third of a coaxial steering unit 









11—Rack-and-sec- 
through 


Fig. 
tor gear set 
which linear motion is 
changed back into ro- 
tary motion to swing the 
pitman arm and operate 
the steering linkage. 
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extends into the passenger compartment and be- 
cause a high pressure leak is possible in this area, 
a lip seal is located at the upper end of the hous- 
ing to stop any oil from entering the compartment. 
Then the vent line can direct any over-flow oil 
back outside of the space below the dashboard. 


Rack-and-Sector Gear Set 


The final component of Chrysler’s power steer- 
ing, shown in Fig. 11, is the rack-and-sector gear 
set. Here we change linear motion back into ro- 
tary motion to swing the pitman arm and operate 
the steering linkage. The lower piston rod exten- 
sion makes an ideal position for a gear rack, and is 
used, not only to house the back pressure valve and 
return line, but to complete our final motion tran- 
sition. The teeth of this rack are straight broached 
uniform in thickness, but cut on a 7-5 deg taper. 

For some time after introduction of the unit, a 
0.007 in. fat center tooth was used in this gear sec- 
tor. This design was used primarily because of 
the high wear experienced in early manual steer- 
ing gears. It did not, however, fully suit the pre- 
cision factor of power steering, for during off- 
center operation the entire gear “chuckled” loudly 
when the car was driven over choppy roads. 

Initially, too, it was felt advisable to adjust the 
gear on the center fat tooth, but wear tests did not 
seem to bear out the necessity for this and the 
change to a constant thickness tooth proved sat- 
isfactory in eliminating off-center-chuckle. Life 
testing proved the constant tooth section adequate 
in every respect. 

Two needle bearings on the sector shaft reduce 
friction and improve returnability of the steering 
system after turning a corner. 

(For complete paper on which this abridgment is 
based, write SAE Special Publications Department, 
485 Lexington Ave., New York 17, N.Y. Price: 35¢ 
to members; 60¢ to nonmembers.) 












Jacques deVienne, 


Pictorial Air Traff 


Could Alert Pilot to Potential 


T would be possible to provide a pictorial display in 

the cockpit to warn the pilot of an aircraft ap- 
proaching on a collision course in time for him to 
evade the aircraft by a simple maneuver. Such a 
display (Fig. 1) would protect against aerial colli- 
sions and permit better utilization of airspace. 

The display proposed—whether it be a radar scope 
or the picture surface of some other information 
gathering device—would look like current radar 
screens. The center of the screen would represent 
the position of the aircraft carrying it, aircraft A. 
Then if another aircraft, aircraft B, were on a colli- 
sion course with aircraft A, the blip for aircraft B 
would travel along a radius of the screen toward air- 
craft A at the center. 

Should only one blip of B appear on the scope at 
any one time, the pilot of aircraft A would be re- 
quired to watch the scope almost continuously to ob- 
serve the movement of the blip and memorize its di- 
rection of movement. That is the only way he could 
ascertain whether aircraft B is on a collision course, 
and assess the elapsed time to the point of collision. 
This procedure appears impractical. 

This would not be the case, however, if some way 
were found for activating a warning signal, aural or 
visual, or both, and particularly if such a signal were 
activated only when §@,, the bearing of aircraft A as 
seen from aircraft B, remained constant along a 
radius of the scope. In addition, should a series of 
successive blips be retained on the scope for a period 
of time, a feature which does not appear difficult to 
obtain, then a glance at the scope after the warning 
signal is heard or seen would permit the pilot to se- 
lect, out of a number of blips the one, or ones, rep- 
resenting aircraft on a collision course with his own. 
He would also be enabled immediately to appreciate 
the elapsed time to the point of collision, which 
would depend on the length of the series of blips re- 
tained on the scope, if the number of blips in such a 
series was constant. 
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Having determined that his aircraft is on a colli- 
sion course with aircraft B, the pilot of aircraft A 
would maneuver so as to pass clear of B, unless rules 
provided for the pilot of B to take the evasive action. 

The evasive maneuver would comprise a turn of 
y deg to starboard, followed by a turn of y deg to port, 
both turns being executed at the conventional rate 
of 3 deg per sec, and the whole maneuver lasting ap- 
proximately 2/3 y sec. The desirability of always 
taking evasive action to the same side is justified on 
the grounds that it would permit other aircraft to 
foresee the action that the burdened aircraft might 
take. 

Either one of two sets of simple rules would satis- 
factorily cover the various circumstances that might 
occur. One might be similar to those already applied 
using direct vision, although it would be more spe- 
cific in limiting the extent of the maneuvers to be 
performed and more precise in the determination of 
the need for the maneuver: 

Whenever an aircraft is observed as blips, the 
bearing of which remains constant, 


a. take evasive action when the bearing lies be- 
tween 10 deg to port and 100 deg to starboard; 

b. take evasive action if the bearing falls within 
10 and 90 deg to port and the closure speed is 
less than, equal to, or slightly greater than the 
reference closure speed (V, COS @,). 


Another set of rules could be based on the prin- 
ciple that aircraft should avoid other aircraft op- 
erating at speeds lower than their own: 

Whenever an aircraft is observed as blips the bear- 

ing of which remains constant, take evasive action 

if the bearing lies between 90 deg to port and 100 

deg to starboard, and the closure speed is less than, 

equal to, or slightly greater than the reference 

closure speed (2V, COS 6,). 

The diagrams in Fig. 2 (A) and (B) illustrate the 
two rules. It shows their application using the in- 
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Display 





various headings for 
aircraft B 


Collisions 













Fig. 1—Blip of aircraft B gives bearing and 
distance on scope in aircraft A as diagrammed 
at lower left. Blip’s displacement indicates 
closure speed. However, neither heading nor 
speed of aircraft B can be discerned. Three 
small circles show how aircraft A might appear 
on scope in aircraft B, depending on heading of 
aircraft B 
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(4) all aircraft to starboard up to 90° and overtaken aircraft to port up 
to 90° have right of way. 













evasive &o ~*~ 






Fig. 2—Two possible right-of-way rules. Upper 
diagram shows rules system similar to that 
used for boats. Lower system puts the burden 
on the faster aircraft. (Circle at right, in each 
case, represents scope in aircraft A, as shown 
in sketch at left 
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(B) slower aircraft from 90° port to 90° starboard have right of way. 
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Fig. 3—Diagram of potential collision and evasive maneuver taken by aircraft A, plus sketch of blips appearing on scope in aircraft A 
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Scope turns 


with aircraft A. Aircraft B’s apparent approach toward A during 40-60 sec phase might alarm pilot of A, even though actual course is safe 


formation on the scope. Under the circumstances, 
evasive action would be required in regard to aircraft 
represented by the series of blips since their length 
is shorter than the reference closure speed. 

It will be noted that these rules provide for evasive 
action to be taken when 4 falls within 10 deg to port 
and 100 deg to starboard in the first case and from 
90 deg to port to 100 deg to starboard in the other 
case. This is deliberate in order to provide a buffer 
to take account of marginal cases. In such buffer 
zones it is possible for both aircraft to take action. 
There is no problem in respect to head-on courses, 
since in such cases action by the one aircraft adds 
to the action taken by the other. 

This may not be the case for the sector 90 to 100 
deg to starboard, however, but then the speed and 
direction of flight of the two aircraft are not much 
different and the circumstances are more those of 
two aircraft flying on nearly parallel tracks main- 
taining their owl: separation, than those of two air- 
craft clearly overtaking one another. The same 
Situation exists in respect to the present avoidance- 
of-collision rules by aircraft in sight of each other. 

The following characteristics of the second set of 
rules (the one based on the faster aircraft avoiding 
the slower aircraft) would appear to offset the nat- 
ural objection that they require the faster aircraft 
to take the requisite evasive action. 

In the first instance, to obtain a specified mini- 
mum separation will require less maneuvering from 
a fast aircraft than from a slow aircraft. 

Secondly, fast aircraft will generally “‘see” slower 
aircraft at #’s of lower values, thus further reducing 
the extent of the maneuver required to obtain a 
given minimum separation. 

Thirdly, the size of the scope would be determined 
(to allow a certain minimum period of time from en- 
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try of the blip on the scope to its reaching the center 
of the scope, with the objective of giving time to take 
evasive maneuvers) in relation to the maximum 
closure speed likely to be encountered, which would 
be greater in the case of the first set of rules, where 
the maximum closure speed requiring an aircraft to 
take evasive action would be the speed of that air- 
craft plus the speed of a faster aircraft likely to be 
encountered, than with the second set of rules, 
where the maximum closure speed requiring an air- 
craft to take evasive action would only be twice the 
speed of that aircraft. 

Fourthly, evasive action by an aircraft A sufficient 
to provide minimum separation, requires greater 
turns and therefore more time when the blip of an 
aircraft B having the right of way shows at 4 in the 
neighborhood of 90 deg. The second set of rules 
would be preferable since A would have to take ac- 
tion only if V, is about equal to V,, in which case 
closure speed is very small with A and B on almost 
parallel routes, and time to take action is considera- 
bly greater than it would be with the first set of rules 
which require A to take evasive action if 4 = 90 deg to 
starboard, whether B has about the same, a slower, 
or a much greater speed than A. (If V, is greater 
than V,, and the aircraft are on collision courses, 
then 4 would be smaller than 90 deg.) 

Fig. 3 shows how a succession of blips represents 
the “evaded” aircraft on the scope of the aircraft 
taking evasive action. It gives the whole track to be 
followed by the blips of an aircraft B during the var- 
ious phases of its entry into the scope—the estab- 
lishment of a complete series of blips through the 
period of persistence, observation by the pilot of air- 
craft A, performance of the evasive maneuver by air- 
craft A, and the continuation of the flight until the 
two aircraft have passed each other. Thereafter A 
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could maneuver to return to its original track if nec- 
essary, although it has not been found necessary to 
Show this. Only five blips in succession would ap- 
pear at any one time on the scope if the sweeping 
rate is 20 rpm and the period of persistance is 15 sec. 

Phase 40 to 60 sec of the figure is quite deceiving 
when aircraft B appears to rush towards aircraft A 
as the actual displacement on the scope combines 
with the closure speed of the two aircraft to distort 
the display. This certainly would make the pilot of 
aircraft A feel most uncomfortable, although a 
glance at the diagram of the happenings would reas- 
sure him. Since, however, the main objective of a 
pictorial display is to present information in a way 
which appeals to normal reflexes and does not re- 
quire interpretation, a display such as the one in 
Fig. 3 might prove unacceptable. 

Fortunately, at least one way of overcoming this 
difficulty can be advocated, namely stabilizing the 
system so that the image on the scope remains at- 
tached to a system of reference independent from 
the turn of the aircraft. By this means it would be 
possible to obtain Fig. 4, which would permit the 
pilot to take action instinctively after limited train- 
ing in the use of the scope. In the interests of con- 
venience and safety, the blips retained through the 
persistence period should be subject to an angular 
displacement in respect to the lubber line equal to 
but in the opposite direction of the turn made by the 
aircraft. Fig. 4 has been drawn on this basis. The 
lubber line has been shown at various positions for 
20, 30, 40, 50, and 60 sec. Turning the figure to face 
the lubber line will present the reader with the pic- 
ture as it would appear to the pilot. 

At 40 sec, for example, the lubber line would be 
facing the pilot and he would clearly see the blip of 
aircraft B to port. This would not obtain if the 
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Fig. 4—Situation is the same as in Fig. 3, except that the scope of aircraft A is locked to the compass and thus does not turn when the aircraft 
does. Such a display appeals to the pilot’s normal reflexes, and does not require interpretation, as would a scope that turned with the aircraft. 

















series of blips retained through the persistence pe- 
riod were not moved to port by an angular value 
equal to the turn actually made to starboard by the 
aircraft. Indeed, a “fictitious lubber line’ would 
then have to indicate the relative position of the 
scope in respect to the axis of the aircraft. This 
would require interpretation by the pilot to deter- 
mine the bearing of the other aircraft and is unde- 
sirable since it would defeat the main advantage of 
a pictorial display in that it would not enable a 
pilot’s reflexes to play their natural role. 

It might be argued that an accumulation of blips 
on his scope would confuse the pilot of an aircraft, 
and that some means of showing only the blips of 
aircraft not provided with a minimum vertical sepa- 
ration should be used. One means of obtaining this 
would consist of coding the transponder signals of 
aircraft in accordance with their altitude and the 
rate of change thereof, so as to enable them to ap- 
pear on the scope of another aircraft only if a 
change in altitude at current rates of change might 
bring them to the other’s altitude within the period 
of time required for the taking of evasive action. 

It might also be argued that this proposed pictorial 
display device might be a hazard if it failed. But to 
circumvent such difficulties the transponder could 
be coded so as to identify the echo of an aircraft 
when its receiver no longer functions and the other 
aircraft could then take evasive action. Or the air- 
craft experiencing a failure could be required to in- 
form the appropriate flight information center, 
reporting position and altitude, so other planes could 
be informed through an appropriate broadcast. 

(For complete paper on which this abridgment is 
based, write SAE Special Publications Department, 
485 Lexington Avenue, New York 17, N. Y. Price: 35¢ 
to members, 60¢ to nonmembers.) 
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CRC Extends ON Scale 


IVE years of study by a special group of the Motor 

Fuels Division of the Coordinating Fuel and 
Equipment Research Committee of CRC has resulted 
in the following recommendations for expressing 
antiknock ratings of motor fuels: 


1. The present octane-number is to be used to de- 
fine fuel antiknock quality at and below 100 

2. The units of measurement above 100 are also 
to be called octane numbers 

3. The extension of the octane-number scale above 
100 is to be defined in terms of isooctane and tetra- 
ethyl lead. 


Fig. 1 shows this relationship. 

These recommendations are contained in a report 
(CRC-296), “A Method for Expressing Antiknock 
Ratings of Motor Fuels above 100,” recently issued 
by CRC. 








OCTANE NUMBER 





Why the Scale Is Needed 


Ever since the commercial introduction of 100- 
octane gasoline as an aviation fuel, the necessity for 
establishing a reasonable numerical system for ex- 

TETRAETHYLLEAD IN ISOOCTANE ML/GAL pressing the antiknock value of fuels above 100 has 

Fic. 1—Rel ; been evident. During the war, with the assistance 

ig. 1—Relation between isooctane plus tel and octane numbers above : 

100 of the CFR Committee, a method known as the 
Army/Navy performance number was generally 
adopted by those concerned with the development 
and use of aviation gasoline. 

In recent years many methods for expressing anti- 
knock values of aviation fuels above 100 have been 
used and proposed for general adoption. CRC Re- 
port 241, ‘“‘“Method for Expressing Aviation Fuel An- 
tiknock Ratings,” dated 1949, deals at some length 
with a great number of these. Broadly speaking, 
they can be divided into two classes: 





octane 1. Those proposing the use of different reference 
SCALE EXTENSION fuels, such as: 
omevee Ons 100+ FR109 (a) Leaded isooctane and leaded normal hep- 
OCTANE OCTANE tane. 

SCALE ee (b) Leaded isooctane + 10% toluene and leaded 

eT normal heptane + 10% toluene. 
(c) Leaded triptane (2,2,4 trimethylbutane) 

and leaded normal heptane. 

2. Scales that are derived mathematically from 
isooctane-normal heptane performance curves, or 
isooctane + tel performance curves, such as: 

- - 160 (a) AGAC F-3 scale. 
ey es (b) AN performance-number scale. 
(c) Detonation index (D. B. Brooks). 


(These are only examples; they are not intended 
to be a complete bibliography of the various pro- 
posals.) 


NUMBERS 


10 15 20 3040 60 
ISOOCTANE + TEL (cc) 


Fig. 2—Antiknock extension scales 
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Above 100 


In 1950 interest in the extension of the octane- 
number scale for motor fuels became apparent. A 
Motor Fuels Division group was formed to “study the 
question of finding a suitable means of expressing 
fuel antiknock ratings above 100 octane number.” 
Various possibilities were discussed in the next two 
years. There was no indication from industry that 
aggressive action was needed at that time. When 
it became evident that this group could not develop 
a scale that would find general acceptance, a com- 
promise agreement was reached wherein two scales 
were recommended for further study. Both were 
based on the use of isooctane plus tel as a reference 
fuel. One was the AN performance-number scale 
and the other was an extension based on the for- 
mula: octane number =128-2800/PN. The group 
was disbanded in 1953, since the two scales were al- 
ready available and under study, and people ex- 
pressed the desire to have a period of time in which 
to evaluate them. 

Since that time, fuel antiknock quality and engine 
compression ratios have reached levels such that 
representatives of many companies, both petroleum 
and automotive, expressed intense interest in select- 
ing at an early date an extension that would be sat- 
isfactory to all. In view of this interest, the Motor 
Fuels Division sponsored an informal symposium at 
Detroit on April 26, 1955 to discuss extension of the 
octane-number scale. 


Qualifications of a Satisfactory Scale 


Discussion at this symposium indicated that (1) 
there was now an intense interest in the subject, (2) 
there was an immediate need for an extended scale, 
and (3) some one scale should be made available to 
industry. From all the information presented and 
discussed, there evolved a majority opinion that any 
proposed antiknock scale should satisfy the follow- 
ing premises: 


1. The present octane-number scale below 100 
should be retained. 

2. The octane-number scale below 100 should con- 
tinue to be defined in terms of normal heptane and 
isooctane. The scale above 100 should be defined in 
terms of isooctane and tetraethy] lead. 

3. The octane-number scale extension should be 
continuous with the octane-number scale in the re- 
gion of 100. 

4. The octane-number scale extension should 
have a definite relation to engine performance in 


the region above 100. 


There has been practically unanimous agreement 
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that the units of the scale above 100 should be 
called octane numbers. 

Although many different scales were considered 
by this group, interest centered on the following 


methods: 

1. 1-3-5 trimethyl benzene (mesitylene) and nor- 
mal heptane. 

2. Performance-number scale. 





; ao 2800 
3. ON = 128- Dy 

~ 100 
4. ON = 100 — = : 


Any scale based on two fuels for the entire anti- 
knock range fails to satisfy premises Nos. 1 and 2. 
This method does have the advantage, however, of 
eliminating any discontinuity at 100 and provides 
an easily defined scale for the entire antiknock 
range that is covered. A question has been raised 
as to the suitability of the second part of premise 
No. 2. This is based on evidence that the reproduci- 
bility of the octane-number determinations above 
100 ON is not as satisfactory as it is immediately 
below 100 ON and that the use of isooctane plus lead 
as reference fuels is a contributory factor. It is, 
therefore, recommended that work be pushed until 
sufficient information is available to assess the po- 
tentialities of reference fuel systems. 

From an examination of the performance-number 
scale, as shown in Fig. 2, it is evident that it fails to 
meet premise No. 1. If the PN scale were adopted 
only for numbers above 100, as has been done in the 
aviation industry, such a scale would fail to meet 
premise No. 3. The advantage of this scale, how- 
ever, is that it is closely related to engine perform- 
ance. The PN scale had its origin in a series of en- 
gine tests in which the kKnock-limited output of a 
number of aircraft engines was related to the quan- 
tity of tel in isooctane. In this test program the 
intake manifold pressure was varied to change the 
level of engine performance. While the practice of 
supercharging is not generally employed in the auto- 
motive industry, numerous tests on automotive en- 
gines have demonstrated that a generally linear 
relationship exists between the performance of these 
engines and the PN scale above 100. Data support- 
ing this relationship are shown in the report. 

The antiknock scale extension based on ON = 128 - 
2800/PN is continuous at the 100-octane point when 
plotted against the PN scale. The curvature of this 
scale makes each successive octane number above 
100 represent a greater and greater amount of anti- 
knock value. This characteristic results in an anti- 






ASTM Committee D-2 has also studied 
methods for extending the octane scale 
above 100 and will include in its 1956 Re- 
port essentially the same recommendations 
for reference fuels and a set of conversion 
tables to octane numbers as given in CRC- 
296. 





























knock rating of 110.6 for isooctane plus 6 ml tel, 
which was considered by many parties as too low a 
number for the amount of antiknock value it rep- 
resents. 

The only approximation in the ON=100+ (PN- 
100) /3 proposal as far as the four premises are con- 
cerned is that the scale is not strictly continuous 
at 100 octane number. This extension was con- 
structed on a plot of octane numbers versus per- 
formance numbers by extending a straight line con- 
necting the 95 and 100 octane points. It was found 


that this extension had a slope that was almost 
exactly one-third that of the PN scale. For con- 
venience, the extension was based on the one-third 
Slope and the simple expression ON = 100+ (PN - 
100) /3 was derived. 

CRC-296 contains 32 pp., including 15 graphs and 
a table of tel and octane number as derived from 
the equation, covering octane numbers from 100 to 
120.44. It is available from SAE Special Publications 
Department, 485 Lexington Ave., New York 17, N. Y. 
Price: $1.50 to members, $3.00 to nonmembers. 


The Controlled Gap Seal .. . 


. operates at high temperatures and is self-positioning insuring adequate clear- 


ance between shaft and seal. 


—_ controlled gap seal: 


1. Permits high temperature operation. 

2. Reduces carbon ring breakage. 

3. Operates with negligible heat generation and 
wear. 


In addition, the seal has a self-positioning feature 
which insures adequate clearance between shaft and 
seal. 

The controlled gap seal permits high temperature 
operation and practically eliminates breakage of the 
carbon sealing ring by shrink fitting a steel retain- 
ing ring around the sealing ring. Proper selection 
of shaft and retaining ring materials with respect to 
coefficient of expansion and proper ratio of sealing 
ring to retaining ring cross section maintain the 
clearance between carbon inside diameter and shaft 
outside diameter constant over a wide temperature 
range. That is, providing the temperature of all 
parts is the same. 


RETAINING RING 
“_-SEALING RING 
~__ MATING RING 


OUTER SHELL __ 
SPACER RING—___ 
MATING RING 


AIR SIDE 





OIL SIDE : 


oy R. W. Blair, 


The shrink fit of the steel band puts the carbon 
sealing ring in compression, thereby overcoming 
tensile strength weakness and practically eliminat- 
ing carbon ring breakage. 

Carbon is used as the sealing ring material be- 
cause of its good friction and wear properties. But, 
if a steel retaining ring were not used, its low coeffi- 
cient of expansion would result in a varying shaft 
clearance when used over a wide temperature range. 
And, its brittleness and low tensile strength would 
result in frequent fractures due to handling or op- 
erational stresses. 


Negligible Heat and Wear 


In operation there is a pressure differential across 
the seal, with the air side pressure higher than the 
oil side. This differential holds the carbon sealing 
ring against the oil side mating ring while the shaft 
turns freely within the sealing ring. Under these 
conditions there is no rubbing contact and, conse- 
quently, no heat is generated by the seal and no 
carbon or metal wear occurs. 


Self-Positioning Feature 


Since the seal clearance is small, at times, due to 
loading or temperature expansions, the shaft will 
shift slightly in a radial direction with respect to 
the housing and will contact the carbon sealing ring. 
When this load increases enough to overcome the 
static friction of the seal ring against the mating 
face, the seal ring shifts its position to a new loca- 
tion where the shaft again turns freely with no 
rubbing contact. 

This condition is only maintained when shaft run- 
out is smaller than the clearance between shaft and 
seal ring. When the run-out exceeds this clearance 
value, a static sealing ring is no longer maintained 
and heat generation and wear take place. 

This abridgment is based on paper “Controlled 
Gap Seal” presented as part of a symposium on 
High Temperature Dynamic Seals at SAE Annual 
Meeting, Detroit, Jan. 12, 1956. For complete paper 
(in multilith form) write SAE Special Publications. 
Price: 35¢ to members, 60¢ to nonmembers. 
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Free-Machining Steels... 









provide improved machinability. That's 
because their internal lubricants reduce friction 





between the cutting tool and the metal chip. 







L. C. Hays, 


4 









REE-MACHINING steels contain internal lubri- 

cants which reduce friction between the cutting 
tool and the chip in machining operations. This 
allows a greater stock removal rate. Typical of 
these steels are those using manganese sulfide or 
lead inclusions as the “built in” lubricant. 

Lead, being insoluble in iron, smears over the cut- 
ting tool face to act as a lubricant. Sulfur reacts 
with the hot nascent surface of the chip to form O. W. Boston 
iron sulfide. Both the lead and the iron sulfide are ty of I 
low shear strength solids which can shear within 
themselves and thus reduce the friction at the chip- Panel Secretary 
tool interface. 

Machinabili i sil a ae ee L. C. Hays 

achinability tests on tool steels, leaded and un- ; 

leaded, showed an 11% improvement from the addi- 
tion of 0.16% lead. This increase is somewhat lower 
than the 25-40% usually obtained on the regular 
leaded carbon and alloy grades. In addition, chip Hans Ernst 

control of tool steel improves when lead is added. r of 

The leaded steel gives short segmented chips while 
unleaded steel gives continuous straight chips. M. N. Landis 









Serving on the panel on New Developments 
in Free Machining Steels which elicited the in- 
formation in this article were: 








Panel Leader 











Panel Members 








Sulfurized Steels 


Large globular sulfide inclusions are more ef- L. W. Oswald 
fective in reducing friction than are linear sulfide vail ideal l cade 
inclusions. The manganese added to the steel 

should be more than that required to combine with W. H. Splinter 
all the sulfur. This will insure that all the iron sul- M ty Eng f 
fide is removed and that there is manganese left in 
the matrix to give strength to the steel. T. D. Taylor ey 4 | 










Low silicon content must be maintained in the 
premium low carbon free-machining steels if the G. P. Witteman 
desirable globular type of sulfide inclusions is to Assistant Metallurgica 
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be obtained. High silicon contents result in the un- 
desirable linear type of inclusions. 

Carbon content should be less than 0.10% to ob- 
tain optimum cutting characteristics in both the 
Bessemer and rephosphorized open-hearth screw- 
stock grades. 

The original screw-stock steels were made in the 
Bessemer converter and inherently contained about 
0.08 to 0.10% phosphorous and 0.01 to 0.20% nitro- 
gen. Because of the greater availability of open- 
hearth steels, development of open-hearth free- 
machining bar stock has been in progress for some 
years. Tests show that resulfurized open-hearth 
steels must be rephosphorized and in some applica- 
tions, nitrogen treated to provide optimum machin- 
ing properties. 

Phosphorous does not materially affect tool life 
but a certain minimum amount is necessary to pro- 
vide good chip characteristics and acceptable finish. 
In general about 0.07% minimum phosphorous is re- 
quired in the low carbon steels. 

The effect of nitrogen has not been fully evalu- 
ated. Nitrogen tends to lower tool life, but a limited 
amount enhances machinability. The present 
thinking is that the nitrogen content in open-hearth 
steels should be at the same level as in Bessemer 
steels. The possibility of open-hearth steels with 
0.40 to 0.55% sulfur, with and without nitrogen is 
now being actively investigated. These show an im- 
provement over the standard 0.24 to 0.33% sulfur 
grades. 


Leaded Steels 


The advancement in the mechanics of adding lead 
to steel has given leaded steels a great boost. Proper 
addition to any of the grades will improve their 
machinability so that they will out-perform any 
similar grades without lead. The other properties 
of the steel are less affected by the lead addition 
than by some other addition such as sulfur used in 
an attempt to obtain an equivalent machinability. 

Leaded screw stocks such as AISI B1112 and AISI 
C1213 are being supplied in greater and greater 
volume. There is also available a leaded open- 
hearth steel with high manganese. This steel is sold 
under various trade names and in all around per- 
formance is a superior steel. There is a sister steel 
with a sulfur content of about 0.45% and with added 
lead it has such excellent machinability that it has 
replaced brass in some applications. 


Questions and Answers on Free Machining Steels 
How is lead introduced into leaded steel? 


H. Boatman of Inland Steel: Three devices have 
been used to inject lead into molten steel: 


1. Lead was poured into a chute and carried into 
the molten metal. 

2. An air gun shot the lead into the stream of 
steel through a funnel. 
The present standard device employs an en- 
closed pressurized tank (80 psi) for the lead 
powder. The lead is carried into a gun where 
it is introduced into the molten stream of steel. 
This excludes oxygen from the process. 


Does lead in a leaded steel (SAE 8620) have a det- 
rimental effect on surface finish after heat-treating? 
Landis: If the lead is properly added, no deleteri- 
ous effect should result. Some difficulty may be en- 
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countered if there is lead present on the outside sur- 
face. If there were poor lead distribution, the lead 
might segregate on the surface. 

Boston: The 0.2% lead present in the steel should 
not cause difficulties. It should be contained in the 
matrix as very finely divided particles. 

Taylor: One problem was encountered with lead 
bleed out on SAE 4650 leaded steel. This was due to 
segregation. However, with the tests now in use for 
leaded steels, the possibility of lead segregation is 
quite remote. 

Is phosphorous beneficial to tool life and chip per- 
formance? 

Landis: Phosphorous is a ferrite hardener and 
could reduce tool life if too much is present. It does 
give good chip performance and helps the surface 
finish. The phosphorous content should be held to 
close tolerances. 

Witteman: Each 0.01% phosphorous has the same 
effect on hardenability as each 0.01% carbon. 

Oswald: Rolling characteristics are not as good on 
the higher phosphorous steels as on lower phospho- 
rous steels. The problem is to make a steel that is 
best for the machines, best for the cold drawer, and 
best for the hot roller. 

Does nitrogen reduce tool life and chip perform- 
ance? 

Oswald: In controlled production tests, nitrogen 
treated steels have given lower tool life than un- 
treated steels. 

Witteman: Nitrogen is a hardening element and 
can be added for chip control. 

What effect does cold drawing have on tool life 
and productivity? 

Landis: Cold drawing steel such as SAE 1018 and 
SAE 1022 grades often enhances the tool life. Higher 
carbon steels might need a prior heat-treatment for 
optimum machinability. 

Boston: One conflict is present in the definition of 
machinability. There are probably a dozen different 
definitions for that term. If the question raised is 
directed to the problem of productivity, that means 
higher output. This means higher speeds, higher 
feeds, greater depths of cut, or any of those singu- 
larly or in combination, without regard to surface 
finish, power, or any factor like that. 

Paul Bisdorf of LaSalle Steel Co.: Screw machine 
tests of three different cold-drawn low-carbon steels 
showed about a 10% improvement in productivity 
over hot-rolled low-carbon steel of the same com- 
position. 

Ernst: On SAE 52100 cold-drawn steel versus SAE 
52100 annealed steel tests, the cold-drawn steel had 
a coefficient of friction of 0.94 and a machining con- 
stant of 73 deg while the annealed steel had a coeffi- 
cient of friction of 1.00 and a machining constant of 
69 deg. The lower coefficient of friction and higher 
machining constant for the cold-drawn steel indi- 
cate a more efficient cutting operation. 

Splinter: In the low carbon grades, cold drawing 
will improve productivity over comparable hot rolled 
grades. The percent improvement will decrease as 
the carbon approaches 0.30%, and at 0.45% carbon 
the two will be equal. With hot-rolled, low carbon 
steel, there will be a tearing condition regardless of 
the clearances and rakes used. Broaching and hob- 
bing are especially troublesome. In some cases, the 
hardness of low carbon steel can be increased by a 
400 F stress-hardening treatment. 
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Data from 12 automobile collision experiments tell what happens 
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D. M. Severy and J. H. Mathewson, 


EN a car crashes the rapid deceleration is what 

causes injury to the passengers. If it were prac- 
tical to build a car so that it could absorb decelera- 
tion and acceleration forces, or keep them within 
human tolerance limits, practically any type of 
collision could occur without injuring the passen- 
gers. 

As a matter of fact, present day cars can attenu- 
ate collision forces somewhat, as for example, when 
the front end of a car collapses upon hitting an ob- 
ject. This crumpling may reduce the deceleration 
forces acting on the part of the car near the driver 
to less than 1/10 the force at the bumper. But, to 
take advantage of this force attenuation, the driver 
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Car Crashes 


must be “tied” to the car. In other words, it has 
been found that the passenger who decelerates with 
the car—as he will if he is restrained by a safety 
belt—will receive less injury than the passenger who 
is thrown forward onto the dashboard or out of the 
car onto the street. 


Front End Collision 


During a front end collision—such as into a fixed 
barrier—the driver is thrown in several directions, 
including up. Collision deceleration is seldom uni- 
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COLLISION forces are absorbed by the crumpling 
front of a car as it hits a fixed object at 25 mph 
Force at driver's seat is less than | /10 that at bumper 
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DURING REAR-END collision at 20 mph the front 
car reaches higher acceleration forces than the rear 
car, but more slowly. 
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DURING A CRASH into a barrier, 
higher deceleration forces act on 
the motorist’s chest than on the car. 
Two peaks are due to elasticity of 
restraining device. 


—— Geer 
~—--—- AUTOMOBILE 


directional because impact is seldom perfectly head 
on. Therefore rotational as well as translational 
accelerations occur during collision. During a col- 
lision of a car head-on into a fixed barrier, the 
decelerations are predominantly longitudinal. But 
towards the end of the impact a strong vertical force 
may throw the occupant upward against the roof. 

Recent experiments have shown that in a front 
end collision the passenger’s chest is subjected to 
higher deceleration forces than the vehicle, even 
when he is restrained by a seat belt. That is due 
to the plastic and elastic deformation of the belt 
webbing, hardware, and anchorage, and the loose- 
ness of the belt that is necessary for comfort. The 
passenger’s body “gives” a little, too. 

These same factors also account for a slight de- 
lay during crash in the onset of deceleration of the 
passenger relative to the vehicle. Usually the rate 
of onset of deceleration increases abruptly, followed 
by a rather abrupt, brief, partial recovery, then a 
second abrupt increase in deceleration followed 
again by a partial recovery, which then decreases 
at a rather moderate rate to zero. 


Rear End Collision 


During a rear end collision both the rates of onset 
and peak accelerations differ for the colliding ve- 
hicles. The rear car is initially abruptly decelerated. 
The rate of acceleration for the front, stationary ve- 
hicle is initially relatively gradual. It has been 
found that occupants of a car struck from the rear 
are much more likely to be injured than those in 
the striking car. If there is no headrest extension 
on the back of the seat, their heads are snapped 
back as the car is rammed forward causing severe 
whiplash neck injury. 

Collision experiments with cars between 10 and 
20 years old showed that in a rear end collision the 
cars will crush together about 18 in. before the 
struck car begins to accelerate sufficiently to hurt 
the driver’s neck. 

If a head support—similar to that provided in 
military aircraft—is installed, whiplash injury may 
be prevented. Actually it is difficult to predict the 
strength of forces acting on the motorist’s head 
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Safety Belts Help Prevent Injury 
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Front seat, passenger side, as 
viewed from driver's side with 
steering wheel and door removed 
to show dummy motion. 
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Front seat, passenger side, as 
viewed from driver's side with 
steering wheel and door removed 
to show dummy motion. 
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Front portion ot car collapses under 
high decelerative forces but steering 
column remains relatively intact. Car 
cabin and especially driver continue 

to move forward with driver striking 

steering wheel. 
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Action was similar to chest belt 
except that head did not strike 
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Sketches suggest that belt performance 
under barrier impact conditions re- 
strained dummy from striking any part 
of car interior. Car to car impact us- 
ing these belts provided the basis for 
this particular presentation. 












SOME TYPES OF SAFETY BELTS help prevent injury better than others. The sketches above are reasonably 
faithful reproductions from high-speed motion pictures of actual collisions into a fixed barrier at 25 mph. 










because the height and strength of the seat back, there were relatively low longitudinal decelerations 
as well as the coilapse characteristics of the cars, which lasted about 100 millisec. These were accom- 
make them not necessarily proportional to impact panied by very high lateral decelerations which 
velocity. lasted for less than 20 millisec. The lateral de- 
celerations tend to disorient the motorist and lead 

to loss of car control. 
High speed photographs showed that during 
a oblique collisions the car doors opened and closed 
Oblique Collision so quickly that they escaped notice of visual ob- 
During experimental oblique crashes into a curb servers. Nevertheless, the brief period is long 
and bridge rail at speeds between 40 and 50 mph, enough to allow the motorist to be thrown out of the 
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WITHOUT SUPPORT 


car. Manufacturers are now supplying safety locks 
to keep doors shut during collision. 


Will Safety Belts Help? 


There is no doubt that some form of restraining 
device that will keep the motorist decelerating at 
the same rate as the car and prevent him from being 
thrown out or against the car body, will help pre- 
vent injury. 

A combination lap belt and shoulder harness is 
the safest device. A lap belt alone will not prevent 


Discussion 


Q. Is a combination of lap belt and instrument 
panel crash pad effective? 


A. The instrument panel crash pad has limi- 
tations. A better approach would be to elimi- 
nate the horizontal surface of the panel and 
recess the instruments forward of the lower 
edge of the windshield so as to eliminate any 
forward surface against which the face might 
be driven in a crash 


Q. How are anthropomorphic dummy injuries cor- 
related with human injuries? 


A. Abrasions and punctures in the dummies 
can be translated to the same type of injury 
in human beings. However, there is considera- 
ble variation in the strength of human bodies. 
The variation in bone strength for human 
bodies of comparable stature has been as great 
as 1 to 12. Animals may be used in crash 
studies to get more significant results. 


WITH SUPPORT 


HEAD SUPPORT on the back of the 
seat will prevent whiplash neck in- 
jury during a rear end collision. 


the head and upper torso from striking the dash 
and windshield of the car during a front end crash. 

A chest belt is better but there is danger of crush- 
ing the wearer’s chest if a crash occurs at high 
speeds. 

The shoulder belt dissipates a greater amount of 
crash energy than the lap and chest belts without 
increasing the peak stress to the body. It also re- 
strains and protects the most vital parts of the 
human body, the head and trunk. 

(For complete paper on which this abridgment is 
based, write SAE Special Publications Department, 
485 Lexington Ave., New York 17, N. Y. Price: 35¢ 
to members; 60¢ to nonmembers.) 


Q. Could bumpers be designed to absorb more crash 
energy? 


A. The effect of bumpers becomes negligible 
in many crashes occuring at speeds greater 
than 10 mph. There is some possibility of im- 
provement along this line. 


Q. What changes should be made in seat structures 
to improve crash impact strength? 


A. The anchorage to the floor of the seat ad- 
justment mechanism must be made very 
rugged if it is to withstand crash impact forces. 
A seat assembly weighing 100 lb would be sub- 
jected to 2000 lb force in a 20 g deceleration be- 
cause of its own weight. It would be desirable 
to design the seat and seat back to withstand 
forces exerted by the upper torso restraining 
devices, such as a snap-on shoulder loop belt. 
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Hazards 
of High-Altitude-Speed Flight 


LIGHT at high altitudes and high speeds is tough 

on the pilot. It imposes on him stresses that 
are just beginning to be understood and are far 
from being solved. Some of the more important 
sources of these stresses are: 


. Sky brightness and illumination levels. 

. Visual perception times at high speed. 

. Visual illusions in flight. 

. High control forces. 

. Complexity of instrumentation and controls. 
. Cosmic radiation effects. 


Sky Brightness and Illumination Levels 


There are interesting changes in the visual sur- 
roundings in flight at very high altitudes. The 
sun’s rays become more intense and contain a 
higher proportion of ultraviolet light, the sky be- 
comes darker, and there is less haze. The use of 
sunglasses becomes more necessary as protection 
against the ultraviolet radiation and the increased 
light intensities. However, because of the dark- 
ened sky and the lack of diffusion of the sun’s rays, 
shadows become darker, instruments and shaded 
areas of the cockpit are darker, but sunlit areas 
are more glaring. The reading of instruments may 
become especially difficult where there are small 
windshields and glare shields over the panel. In 
such cases white artificial lighting may be used or, 
on some occasions, sunglasses of graded density. 


Visual Perception Times at High Speed 


In high-speed aircraft additional demands are 
placed upon the pilot in so far as vision and reac- 
tion time are concerned. With high closing speeds 
only a few seconds may elapse between the sighting 
of another aircraft and its passing. Often, the 
decision for action must be made and the correct 
control response initiated and carried out in a mat- 
ter of seconds. Flight obstacles must be picked 
up at greater distances in order for the proper 
evasive action to be taken. Midair collisions, espe- 
cially in the neighborhood of airports, are currently 
a serious problem. Such hazards naturally increase 
while operating at greater speeds. 
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Problems in Jet Air Transportation” presented at SAE 


New York City, April, 1955. This paper was published in f 


The extent to which a lag in visual perception and 
reaction times may have been involved is not known, 
but pilots flying high-speed aircraft must be in- 
doctrinated in regard to this problem. At 600 mph 
a plane travels a mile every 6 sec or about 880 fps. 
If a pilot is flying at 600 mph on a collision course 
with a fixed object, about 2-3 sec might be involved 
in taking evasive action. The latent period of the 
pilot involves 0.8 sec for recognition, 0.5 sec for 
visual accommodation, 0.07 sec for foveal percep- 
tion, 0.05 sec for eye movements, and 0.175 sec for 
reaction time. In addition, the time required for 
the response of the plane itself must be considered. 
Thus a distance of 2000-3000 ft might be traversed 
before evasive action could be taken. 

While pilots of high-speed aircraft carry out 
many of the same activities as they would in slower 
planes, there is often much less time and a high 
premium is, consequently, put upon reaction time. 
A moment’s hesitation can have serious implica- 
tions. However, it is under such conditions of 
stress requiring instantaneous decisions that human 
errors are most likely to occur in reading instru- 
ments or operating controls. A pilot may often do 
what seems “natural” rather than what he has 
been trained to do. For this reason all of the pilot’s 
operational activities should be designed, in so far 
as possible, to coincide with what his natural re- 
actions would be. Significant progress has been 
made along these lines in recent years. 


Visual Illusions in Flight 


The designer should keep in mind the fact that 
visual illusions may be accentuated during high- 
speed flight. Illusory responses result from a wide 
variety of causes and are frequently classified ac- 
cording to whether they are visual or nonvisual in 
origin. The former are primarily related to the 
visual mechanism, while the latter arise from 
stimulation of the vestibular mechanism in the 
inner ear and the muscles, tendons, and joints. 
Misinterpretations may be caused by the conflict 
of one visual cue with another or by various com- 
binations of visual and nonvisual stimuli. It is 
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Fig. 1—Number of powerplant controls and displays requiring frequent 
attention, en route, for several airplanes 


obvious that pilots should be indoctrinated in re- 
gard to the recognition of these and other illusory 
responses in high-speed flying. 


High Control Forces 


The present concepts of flying have incorporated 
within them a need for the application of human 
proprioceptive senses. That is, the pilot receives a 
good deal of information about his aircraft’s atti- 
tude and speed through position and pressure 
stimuli presented to him through his controls. 

As is well known to aeronautical engineers, the 
tremendous forces required to move the control 
surfaces of high-speed aircraft are so great as to 
necessitate the introduction of boost systems be- 
tween the controls and the control surfaces. Jet 
pilots, therefore, do not have the same direct pres- 
sure feedback or “‘feel’’ on the stick which is pres- 
ent in slower aircraft. In addition, control force 
reversals may occur at very high airspeeds, such as 
right aileron pressure causing the plane to roll to 
the left. Pilots must thus continually sample air- 
craft response and sense changes in stick forces be- 
cause, at very high speeds, instability of control 
may cause the aircraft to disintegrate in a few 
seconds. In certain recent models, however, which 
are of such great weight or designed to fly at such 
high speeds, the forces are too great to allow for 
any feedback. In such irreversible systems, the 
pilot no longer flies his aircraft but adjusts a hy- 
draulic metering valve which directs the desired 
forces. Attempts have been made to develop an 
artificial “feel” system to duplicate the positions 
and forces in the control system of the older types 
of aircraft. In this way the previously learned 
flying habits of the pilot are unimpaired. This 
requires a knowledge of human response character- 
istics when the pilot is considered as a part of the 
total servo-boost control system. Further research 
is indicated in regard to whether such systems 
should comprise “feel’’ alone, position or pressure 
alone, or simple visual stimuli. 


Instrument Complexity 


One source of stress which has been prominent 
in conventional aircraft as they have been developed 
is the complexity of instrumentation and controls 
Simpler controls and fewer instruments for the 
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operation of the powerplant reduce this problem 
for the jet pilot. Fig. 1 compares the Boeing Strato- 
cruiser and the 707 jet transport in this regard. 
Similar changes made it possible for Comet opera- 
tions without the need for a flight engineer in the 
crew. However, certain other aspects of jet trans- 
port flight may offset this gain. Orde, for instance, 
has pointed out that activities relating to naviga- 
tion and traffic control which have to be carried 
out in a particular segment of flight are compressed 
in jet flights within a shorter space of time, a situ- 
ation which favors the introduction of errors. Capt. 
Martin of Lockheed, has indicated that additional 
monitoring duties will be involved with the de- 
velopment of “fail-safe” and “standby systems” 
for insuring the integrity of cabin pressurization, 
and raises the question of the efficiency of humans 
as monitors of equipment and of resistance to 
boredom and fatigue in such duties. Human sub- 
jects are notoriously poor as monitors of equipment 


Cosmic Radiation Effects 


In addition to the influences already discussed, 
certain other features of high-speed, high-altitude 
flight have implications for the continued health 
and efficiency of the aircrew engaged in jet trans- 
portation. 

The primary particles which make up cosmic 
radiation are protons, neutrons, alpha particles, 
and heavy nuclei. These particles come from outer 
space and travel at high velocities. These cosmic 
“rays” are much more penetrating than other 
radiations. Cosmic radiation can be measured by 
its ionizing effect with the aid of the same device 
used to measure other ionizing rays such as X-rays. 
Such measurements have been made by Millikan 
and his associates. On the basis of fairly extensive 
research with X-rays and radium, the biological 
effects of cosmic radiation can now be estimated. 
Accurate predictions, however, are not possible 
since the densely ionizing cosmic radiation, consist- 
ing of neutrons and heavy primary particles, may 
differ in biological effect from the less densely 
ionizing X-rays. Nevertheless, careful analysis of 
cosmic radiation data indicates that its biological 
effectiveness will definitely be less than 10 times 
that of X-rays. 

It has been calculated that an aviator spending 
1000 hr a year at 55,000 ft would receive in an aver- 
age week only 0.015 roentgen units of exposure. 
For the medical profession and Atomic Energy Com- 
mission, 0.3 roentgen unit of exposure per week is 
considered safe, or a dosage 20 times that received 
by the pilot mentioned above. Even if the biologi- 
cal effects of cosmic radiation were 10 times that 
of X-rays he would still receive only one-half of 
the dosage considered safe for indefinitely con- 
tinued exposure. 

Ultraviolet light energy ranges from 80 micro- 
watts per sq cm at ground level to 222 at 40,000 ft. 
However, the wavelengths which have an adverse 
physiological effect are mainly those below 320 mu: 
these waves are efficiently absorbed by the ocular 
media and do not reach the retina in injurious 
amounts. Exposure to even moderate amounts of 
ultraviolet of wavelengths as long as 365 mu, how- 
ever, will affect dark adaptation thresholds ad- 
versely. 
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Shell 
Molding 


Here's some information about 
the accuracy of the process, 


the patterns used, and the coating [> O00 


of the sand for the molds. 


Accuracy of the Shell Mold Process 


The three main sources of dimensional inac- 
curacies in shell molded castings are: 


1. The presence of a parting line. 

2. The fact that shell molds, in spite of being 
bonded with a thermosetting material, do 
soften under heat. 

3. The length of time that a ferrostatic head is 
imposed on the mold. 


To produce accurate castings, shell mold halves 
must be held together and external support pro- 
vided which will prevent swelling. Swelling is at a 
minimum in castings containing metals with a short 
freezing range, while those made of metals subject 
to supercooling and the hypereutectic alloys have 
an exaggerated swelling condition. 

As an example of the swelling that takes place, a 
stack-molded rocker arm cast ten in a stack and 
weighted showed an average increase in its 1.25 in. 
thickness of 0.015 in., ranging from 0.006 in. at the 
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top to 0.026 in. at the bottom. A point of interest 
here is that the sealing force at the bottom of a 
stack of castings is less than at the top, due to the 
accumulated buoyancy. 

As other examples: 


1. One chunky 12 lb casting made in glued shells, 
and metal shot backed, averaged 0.013 in. in 
4 in. with a low of 0.003 in. and a high of 0.031 
in. 

2. A 7 1b housing in spring-clip shells and shot- 
backed averaged 0.013 in. in 4 in. with a low of 
0.006 in. and a high of 0.023 in. 

3. An 8-in. diameter gear blank cast in glued 
shells and shot-backed varied 0.015 in. in a rim 
thickness of 1.25 in. with a low of 0.007 in. and 
a high of 0.023 in. 


These dimensional increases can be cut in half 
by bolting or cementing between the spokes. 

Additional aids in controlling dimensions are: Be 
sure that sufficient weight or force is applied to off- 
set the head of metal. This is particularly impor- 
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tant in horizontal pouring. Also use deep offsets to 
create a box section and ribbed outer surfaces to 
add strength and rigidity to the shells. 

The ultimate in dimensional control can be ob- 
tained by casting in a permanent backup contoured 
with the blown shell (refractory-lined permanent 
mold). High capital expenditure is involved but 
returns could be realized by reducing machine 
stock to an absolute minimum and producing a 
dimensionally consistent casting which permits ac- 
curate fixturing in subsequent operations. 


Patterns for Shell Molding 


Two general methods are used in making pat- 
terns. One is to cast a smooth surfaced pattern; do 
a minimum amount of machining and finishing; 
mount on the plates; rig ejector pins, gates, and 
risers, and then use trial casting operations as a 
basis for any changes (dimensional or otherwise) 
which may be desirable. 

Another method is to make a wood pattern; cast 
a smooth aluminum pattern from this to be used as 
a master pattern; make a shell mold from the mas- 
ter pattern to be poured in iron; machine only the 
plate and non-critical surfaces, and hand finish 
elsewhere. 

The best material found by production experience 
for pattern use is a close-grained, moderately heat 
resistant gray iron. Aluminum is also used quite ex- 
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tensively and brass has been used for some appli- 
cations. 

Aluminum is the cheapest pattern material to use 
considering machine time and costs; however, qual- 
ity of the pattern is sacrificed. The life of the alu- 
minum pattern is a function of the metal density. 
Pin-point porosity permits lodging of fine sand 
grains in the pattern surface and scoring develops, 
also the aluminum scratches easily. 

Aluminum is satisfactory for low production, ex- 
perimentation, and applications where many pat- 
terns are involved for producing the same part. 
Here the preparation of a number of cast iron pat- 
terns may be prohibitive from a cost standpoint. 
Patterns with just a few planes should be considered 
in iron while those with many may lend themselves 
to aluminum. 


Resin-Coated Sand for Shell Molds 


Two methods are used for resin coating sand for 
shell molds. The first is a hot process using tem- 
peratures in excess of 400 F. This process causes a 
change to take place in the resin during the mulling 
cycle. 

The second process is a cold process in which 
heated air between 250 and 400 F is used to ad- 
vantage for evaporating a solvent. 

Liquid and powdered resins are used in both 
processes, the latter in conjunction with alcohol- 
water solutions. 

Advantages of coated sands include: less dust, 
resin economy, reduction of mold making cycle 
times, and elimination or reduction of the prob- 
lems associated with release of the mold from the 
pattern. 

(This article is based on the secretary’s report of 
panel on “Shell Molding” held at the Production 
Forum in conjunction with the SAE National Pro- 
duction Meeting, Cleveland, March 1956. This re- 
port together with 6 other panel reports is avail- 
able as SP-314 from SAE Special Publications De- 
partment, 485 Lexington Ave., New York 17, N. Y. 
Price: $1.50 to members; $3.00 to nonmembers.) 


Questions and Answers 
on Shell Molding 


What has been the experience with magnesium in 
the shell process? 

The process has been suitable for thin section 
castings, 1% in. and less; above 4 in. difficulty has 
been encountered. The problem is one of cooling 
and solidification before burning. To date no satis- 
factory inhibitors have been developed. 


Was the production of crankshafts in green sand 
impractical due to shrinkage? 

Yes. The shell molding process does permit the 
utilization of Arma Steel for crankshafts. Crank- 
shafts produced by this method are free of porosity. 


Do castings solidify faster in shell molds than in 
green sand molds? 
Arma Steel and malleable iron castings solidify 
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faster but gray iron does not. The type of backup 
or supporting material is influential. Shells are 
sometimes covered with green sand or other ma- 
terial in order to prevent them from burning and 
generating heat which would change the metal 
structure. 


Why is heat applied to shell molds? 

Only shells which may have picked up moisture 
due to long storage or adverse weather conditions 
are heated. 


What dimensional tolerances can be maintained 
parallel to a parting line? 

1 in. + 0.006 in., 1-2 in. + 0.012 in., 2-3 in. + 0.018 in., 
3-8 in. + 0.030 in. tolerances apply to gray iron, Arma 
Steel, and malleable iron. 


What shell thickness should be maintained for 
various castings? 
That depends on each individual job. 


Is shell molding being used for carbon steels? 

In plain carbon steels below 0.40% C, surface de- 
fects occur. Low carbon alloy, stainless, high car- 
bon, and high carbon alloy steels are being cast 
successfully. No unusual dimensional tolerance dif- 
ficulties have been experienced with stainless steels. 


What pattern temperatures should be maintained 
to produce castings having a minimum dimensional 
variation? 

A temperature range of 420-450 F is desirable 
with 475 F a maximum. There should not be more 
than a 50 deg variation between the various parts 
of the pattern in order to maintain the best toler- 
ances horizontal to the parting line. On small cast- 
ings this variation is not so critical but is desirable. 
The nature of the resin, thickness of shell halves, 









N a study of current income distribu- 

tion in the United States, the author 
has come up with a number of inter- 
esting facts concerning the college 
graduate and the engineer. Some of 
these are: 


; of fifty. 
1. Being a graduate engineer can 


be quite profitable. The recent gradu- 


Engineers’ Income Stays Higher 


does not reach his salary peak until 
the age of fifty; 
graduate seems to 
peak much earlier in life and the in- 5. In 1955, a peak gross income rate 
come of the median high school grad- 
uate tends to decrease after the age 


3. The college student who does not 





and warpage of the pattern also influence dimen- 
sional tolerances. 


Are shell molds being poured in a vacuum? 

A process using a cryolite pattern has been de- 
veloped for producing stainless steel blades. The 
shell mold is made using an organic binder, the mold 
is heated to 1600 F which burns out the organic 
binder and develops a ceramic bond. The shell mold 
is then heated in a reducing atmosphere, backed 
with shot, the whole heated to 1000 F, placed in a 
vacuum, and poured. 


Is there a possibility of reducing the cost of resin? 

No. Raw material costs are going up. Other bind- 
ing materials such as sugars and pine stump deriva- 
ties may permit cost reductions. 


What materials are used for backing crankshaft 
shell molds? 
Green sand and shot. 


Can shell molding sand be reclaimed? 
Yes. 


How does the shell molding process compare with 
the lost wax and CO, processes? 

It cannot achieve the same parting line accuracy 
as the lost wax process; however, use of a preform 
(contoured back and permanent backup) may be 
competitive. There is no good comparison at this 
time with the CO, process. 


Does a contour backup require venting? 
Yes. 


Does chilling occur in the shell molding process? 

The initial cooling rate is the same as for other 
conventional molding methods, the overall rate is 
faster. 
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for them this ratio is between two and 
the high school two and a half. 


reach his salary 


of $11,500 per year could be consid- 
ered to be a “successful”? income for 
engineers. However, when today’s 
graduate does reach his peak this may 
exceed $20,000 per year. Seventeen 








ate engineer is likely to make a higher 
salary during his apprenticeship than 
the median high school graduate 
makes at any time during his lifetime. 
The college graduate in general and 
the engineer in particular are not only 
paid higher than average salaries dur- 
ing their lifetimes, but the more suc- 
cessful maintain high earning rates 
after the age of fifty. 


2. In general, the college graduate 
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complete his education is not likely to 
be much more successful financially 
than the high school graduate. He 
may have more culture but not more 
money. From an income point of view 
his college expenses were wasted. 


4. For the general employee a nor- 
mal peak income rate is about two and 
a half to three and a half times the 
starting income rate. Engineers have 
higher than average starting rates, so 








years ago $5000 per year was considered 
excellent. 


(Paper “Personal Economics for Young 
Engineers” was presented at a meeting 
of the SAE Indiana Section, November, 
1955. It is available in full in multi- 
lith form from SAE Special Publica- 
tions Department, 485 Lexington Ave., 
New York 17,N. Y. Price: 35¢ to mem- 
bers; 60¢ to nonmembers.) 
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HE amount of work being done by the Coordinat- 

ing Research Council, Inc., has been continuously 
increasing, but the military phase of CRC activities 
has been decreasing since the end of the Korean 
emergency. During the latter part of 1950 and dur- 
ing 1951 approximately two-thirds of the CRC work 
was being carried on at the specific request of the 
Military Services. This level of interest and support 
continued through 1952, but it has been gradually 
decreasing since that time. It is now evident that 
the proportion of CRC work being carried on for the 
Military has become stabilized at a plateau, at which 
approximately: 40% of the work is on projects for 
the Military, and the other 60% is on projects for 
industry. In view of the continuing state of partial 
emergency in the world, it is expected that this gen- 
eral level of interest and support will continue for 
some time into the future. 

The shortage of technical manpower continues to 
be a serious problem and is one of the important 
factors which is considered upon the initiation of all 
CRC projects. The CRC Assignment Committee has 
the responsibility of reviewing critically all CRC 
projects, not only new projects being proposed for 
CRC work, but also those currently under way, to 
insure that only those which are of vital importance 
to the petroleum and equipment industries or to the 
Military Services are carried forward. In a number 
instances, it has been possible to establish CRC Ad- 
visory Groups which have the responsibility of di- 
recting research programs being conducted by the 
Military Services themselves. In other instances, 
detailed research programs have been developed by 
the CRC groups, and commercial and university 
laboratories have been selected to carry out the re- 
search work under contract to the CRC. By using 
this Advisory Group technique, it has been possible 
to carry on research projects which could not have 
been undertaken under the normal pattern of divid- 
ing the laboratory test program among the cooperat- 
ing laboratories. 

A functional chart, illustrating how projects which 
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have been proposed for cooperative action are as- 
signed to the appropriate technical Committee and 
reports are issued, is shown on page 58. 

CRC is currently working on 53 individual projects, 
dealing with 34 separate subjects. During the past 
year, work was initiated on nine individual projects, 
representing two new subjects, and an amplification 
of four subjects, as well as two projects which are 
carried out on an annual basis. Work on four proj- 
ects has been completed, or completed except for 
the release of a final report, since the issuance of 
the 1955 Annual Report. 

CRC technical reports, prepared during the prog- 
ress of work or upon completion of a project, are re- 
leased by the appropriate CRC committee to the 
Sustaining Members for publication or general dis- 
tribution. An arrangement has been effected with 
the American Petroleum Institute and the Society 
of Automotive Engineers, Inc., for distribution of 
released reports. Lists of all available CRC reports 
are published periodically in the SAE Journal. 

A short review of some of the projects being car- 
ried on by the Coordinating Fuel and Equipment Re- 
search Committee and the Coordinating Lubricant 
and Equipment Research Committee follows. 


Fuel and Equipment Research 


The overall organization of the Coordinating Fuel 
and Equipment Research Committee is shown on 
page 57. 

The Coordinating Fuel and Equipment Research 
Committee continues to be active in a number of 
fields, and the general feeling of cooperation be- 
tween the two industries in their mutual research 
investigations remains at a very high level. 

Under the direction of the Coordinating Fuel and 
Equipment Research Committee, work is progressing 
on two projects to measure instantaneous combus- 
tion temperatures in spark-ignition engines. One 
of these is a sound-velocity technique type of meas- 
urement, which is being carried out at the Massa- 
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Presented herewith is the ‘Summary of 


CRC Activities’ from CRC’s Annual Report 


chusetts Institute of Technology, and the other, an 
iodine-absorption technique type of measurement, 
being carried out at the University of Wisconsin. 
Detailed reports are being received periodically from 
these universities. Work to date indicates that the 
temperature-measurement techniques are satisfac- 
tory, and it is expected that very interesting data 
showing the effect of operating variables on end-gas 
temperatures will be available within a short while. 
The work is being guided by a special Advisory 
Group of the CFR Committee, and is expected to be 
continued for one more year. 

The work of the CFR Fuel Storage Stability Group, 
which was requested by the Office, Chief of Ord- 
nance, consists primarily of a long-range fundamen- 
tal study of gum formation being carried out, under 
military contract, by the U. S. Bureau of Minés, 
Bartlesville, Okla., and the Stanford Research Insti- 
tute, Palo Alto, Calif. The basic objective of the 
program set up by the Bureau covers the develop- 
ment of relationships of motor gasoline stability, 
including both preformed gum and induction-sys- 
tem deposits, to the several parameters that may 
affect stability. These parameters include composi- 
tion of the gasoline, temperature, oxygen availabil- 
ity, and catalysts. The immediate objective of the 
Stanford Research program is to obtain fundamen- 
tal information on the chemistry and chemical kinet- 
ics of the formation of objectionable gum and haze 
in gasoline. The long-range objective of the pro- 
gram is to develop information to permit establish- 
ing new techniques for predicting the stability of 
motor gasoline. It is expected that radioactive 
tracer techniques will be used extensively in this 
work. It is recognized that this fundamental study 
of stability is a long-term program; however, the 
members of the Advisory Group have expressed their 
satisfaction with the progress being made by these 
two organizations. 

The CFR Group on Composition of Exhaust Gases 
has been extremely active during the past year in 
studying the composition of exhaust gases from 
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automotive vehicles. Their work has included a 
study of the techniques used in the sampling and 
analysis of exhaust gas and the effect of engine, 
operating, fuel, and lubricant variables on exhaust 
gas composition, as well as the planning for a com- 
prehensive field survey of the emissions of vehicles 
as they are used. 

It is expected that a report on the activities of this 
Group will be prepared this fall for transmittal to 
the CFR Committee, and shortly thereafter this re- 
port should be released to the Society of Automotive 
Engineers and the American Petroleum Institute, 
which will constitute the first public release of the 
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CFR Committee’s data. The report will include 
descriptions of a number of satisfactory techniques 
for analyzing exhaust gas emissions from spark- 
ignition engines for carbon monoxide, carbon diox- 
ide, total hydrocarbon content, and oxides of nitro- 
gen. Grab sampling techniques and continuous- 
reading infrared spectrographic techniques will also 
be described. These techniques have now been 
worked out, but refinements will undoubtedly be 
made during the remainder of the year. The effect 
of engine and operating variables on exhaust gas 
composition will also be described. The operating 
conditions include both acceleration from 0 to 35 
mph at full throttle, and also at some part-throttle 
conditions; deceleration from 50 to 20 mph, freely 
coasting, and with the use of brakes; and steady- 
load conditions, such as cruising at 30 mph. 

The usefulness of these techniques and the im- 
portance of operating variables will be confirmed by 
a full-scale survey of approximately 1000 cars. This 
survey is to be run in the Los Angeles River Bed this 
fall. It is anticipated that the tests will take some 
six weeks, and will require a total of approximately 
42 men, in addition to non-engineering personnel, 
such as drivers and mechanics. Local oil company 
testing laboratories will also be required to carry out 
certain analyses of grab samples for components 
such as oxides of nitrogen. 

The work on composition of exhaust gases has 
revealed the need for the development of new tech- 
niques for the identification of individual compo- 
nents within the gas. One of the most promising of 
these is the use of gas chromatography. The CRC 
Group recommended that a contract be initiated at 
the Bureau of Mines, where considerable experience 
has been gained in this field, covering the develop- 
ment of techniques employing gas and gas-liquid 
chromatograhpy specifically for the analysis of ex- 
haust gases. This contract has been initiated, and 
work is currently under way under the guidance of 
a special CFR Advisory Group. 

At the request of the Office, Chief of Ordnance, 
the CFR Committee has established a special Group, 
the members of which are preparing an outline for 
a booklet to be used by the Ordnance Corps to assist 
the designers of Ordnance materiel in understand- 
ing some of the problems involved in the mutual 
adaptation of fuels, lubricants, and the equipment 
in which they are used. It is expected that the 
Ordnance Corps will arrange for the printing and 
distribution of this booklet after the outline has 
been approved by the CFR Report Review Group. 

CRC was requested by the Military Petroleum Ad- 
visory Board to reevaluate the motor fuel require- 
ments of the public in time of emergency. A ques- 
tionnaire was prepared by the CRC and sent to the 
automotive manufacturers and the petroleum mem- 
bers of the CFR Committee, asking for comments 
regarding the effect of the use of fuels of a quality 
level that had been indicated by the Military Petro- 
leum Advisory Board would be available in case of 
emergency on the performance of vehicles being 
used by the public. After the results of the survey 
are received, they will be analyzed, and a report 
prepared. 

The CFR Aviation Fuels Division is now handling 
five projects, four of which relate to fuel systems 
and the handling of fuel within modern high-speed 
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aircraft, and the fifth to combustion of fuel in the 
gas turbine. 

Perhaps the most important and certainly the 
most interesting project is the one dealing with the 
thermal stability of aviation gas turbine fuels at 
high rates of flow and at high temperatures. The 
primary objective of this project is to develop a re- 
search technique to evaluate the deposit-forming 
tendencies of aviation gas turbine fuels of all types, 
such as Kerosene, JP-4, and JP-5, in fuel-cooled heat 
exchangers, and in the fuel system following the 
heat exchangers. A test apparatus has been devel- 
oped, and a number of units have been constructed 
and used to evaluate the deposit-forming tendencies 
of a series of test fuels on which full-scale perform- 
ance test data were available. The preliminary ex- 
periments gave disappointing results from the stand- 
point of reproducibility, and a number of changes 
in the test apparatus have been made. A conference 
was held during June at which the operators of the 
test equipment were invited to discuss the possible 
variations in the method of operation or the equip- 
ment design which might be the reason for this lack 
of reproducibility. It is hoped that a satisfactory 
technique can be developed by the end of the year. 

A second project on the handling of fuel within 
modern high-speed aircraft concerns the accumu- 
lation of data on air-gas solubility at very high rates 
of flow. A program covering research on this sub- 
ject has been submitted by the Atlantic Research 
Corporation, and is being studied by Wright Air De- 
velopment Center and a special CRC Advisory Group. 
This proposal covers the determination of the rates 
of gas solution and gas evolution from aircraft fuels 
in agitated tanks and fuel lines. The range of vari- 
ables to be explored should be large enough to per- 
mit the proper design of prototype equipment. The 
results are to be correlated in such a way as to facil- 
itate the design and scale-up of equipment. The 
final report will include pertinent information found 
in literature, mathematical and theoretical relation- 
ships, experimental results, correlations of data, de- 
sign and scale-up equations and graphs, and all 
pertinent discussions. It is estimated that the work 
covering this program will take 15 months to com- 
plete, at a direct cost of $80,250, which, together with 
CRC overhead costs, will be supported by an Air 
Force contract. It is anticipated that the results 
should permit the establishment of design criteria 
for aircraft fuels and vent systems to handle ade- 
quately gas and vapor under dynamic conditions. 

The third project on aviation fuels and systems 
concerns the development of an Aviation Fuels 
Handbook. Broadly speaking, the airframe industry 
urgently desires CRC to bring up-to-date the avia- 
tion fuels section of the 1946 edition of the CRC 
Handbook, and to incorporate in the revised issue in- 
formation on the properties of aviation fuels which 
would be of assistance to fuel system designers. 
Only general information on common fuels will be 
considered, since specific data on particular fuels 
are available through other sources. Design infor- 
mation of a general nature, covering a wide range of 
fuel characteristics, including recent CRC data on 
volatility, water content, and the like, will be in- 
cluded. Information secured not necessarily only as 
a result of CRC projects, but useful in connection 
with fuel system studies, will be assembled. To per- 
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mit an appraisal of the industry need for a manual,a 
Panel is preparing an outline, with sample chapters. 

The CFR-AFD Turbine Combustion Group has 
decided to do no further work in full-scale and 
small-scale combustors on the problems of carbon 
deposition, smoke formation, or emissivity. The 
Group has taken action to appoint a Panel, which 
will include representatives of the aircraft-engine 
industry, to investigate the possibilities of designing 
and constructing a combustion apparatus which 
could be used to evaluate the relative carbon-form- 
ing properties of fuels, and to prepare recommenda- 
tions to the Group as to whether or not such a piece 
of apparatus should be designed in detail. 

The CFR Diesel Fuels Division has been sponsor- 
ing studies on ignition delay in a constant-volume 
bomb, a review of information on deposit-forming 
characteristics of diesel fuels and engines, a com- 
prehensive survey of full-scale field service tests of 
railroad diesel locomotives, a study of techniques for 
determining fuel ignition quality, means for measur- 
ing smoke, and a complication of full-scale test 
techniques. 

A very comprehensive report dealing with the de- 
posit-forming characteristics of diesel fuels and en- 
gines was issued by the CFR Committee early this 
year. It dealt with the influence on the formation 
of deposits of such factors as engine design, engine 
operating conditions, and fuel characteristics, and 
reviewed all available information, both published 
and unpublished, relating to this subject. In this 
same general program, an Advisory Group continues 
to assist the Navy Bureau of Ships in programming 
and rating full-scale submarine engine tests to eval- 
uate the effects of fuels of various types, including 


fuels from foreign sources, under emergency operat- 
ing conditions, such as long periods of snorkeling. A 
summary report, covering the results of the first 
eight runs conducted by the Navy on a 16-cyl GMC 
Cleveland 278A engine, has been approved by the 
CFR Committee for release to the Sustaining Mem- 


bers. A request has been received from the SAE Die- 
sel-Engine Activity for a paper based on this report 
for presentation before the SAE. 

A final report on a very comprehensive series of 
full-scale field service tests on railroad diesel loco- 
motives with different types of fuels was issued at 
the beginning of this year. The report was ex- 
tremely well received by the railroad industry, and 
has been partly responsible for many relaxations of 
railroad fuel specifications. No further full-scale 
service tests are planned, but the data which were 
collected on these same fuels run in small engines, 
and in the Bureau of Mines bomb, are being care- 
fully reviewed to determine what, if any, additional 
tests are required on small engines to correlate the 
fuel behavior in such small engines with full-scale 
service results. 

As a result of the fundamental work on ignition 
delay in a constant-volume bomb carried out at the 
Bureau of Mines under the auspices of the Diesel 
Fuels Division, considerable data have been accumu- 
lated. The application of this information to actual 
diesel-engine combustion is now under study by the 
CFR-DFD Ignition Quality Investigation Group. A 
special Panel met recently and considered the desir- 
ability of conducting research which would lead toa 
better understanding of the process of ignition and 
combustion of diesel fuels. It recommended that 
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the CRC office contact a number of major research 
institutes to determine the feasibility of setting up a 
research program to study the diesel fuel combustion 
process in accordance with the following general 
concepts: 

1. The study should cover primarily the ignition- 
delay-period phase and, if possible, the inflamma- 
tion phase of combustion. 

2. The study should be conducted in either a com- 
bustion bomb or an engine, set up in such a manner 
that the mechanical, the physical, and the chemical 
aspects of the combustion could be studied, recogniz- 
ing that the primary interest was in the study of the 
effect of qualitative variation in scale, and intensity 
of turbulence, on the ignition-delay phase of the 
combustion. The Panel has suggested that the proj- 
ect be set up on a 3-year basis. 

The current work of the CFR Motor Fuels Division 
covers. investigations of surface ignition, a field sur- 
vey of octane-number requirements, a detonation 
road rating exchange, the extension of the octane- 
number scale, the importance of volatility and the 
development of a technique to predict vapor-lock- 
ing tendencies of fuels, and a fundamental study of 
the various expressions for fuel Knock rating. 

The members of the CFR-MFD Combustion- 
Chamber Deposits Group have been very active in 
their study of the surface-ignition problem. The 
first phase of the work has been concentrated on the 
standardization of terminology, a review of the vari- 
ous types of surface-ignition instrumentation, and 
a study of possible reference fuels for surface-igni- 
tion work. Excellent progress has been made in this 
project. A standardized terminology has been rec- 
ommended, and released to industry. Extensive 
work has led the Group to recommend a set of refer- 
ence fuels which are satisfactory for use in instru- 
mented engines for rating the resistance of fuels to 
surface ignition. 

The octane-number requirements of passenger 
cars as operated in the hands of the public has been 
an annual project of the CFR Motor Fuels Division 
for some time. During the past few years, emphasis 
has been placed on the statistical study of the oc- 
tane-number requirements of engines and transmis- 
sions of new design. The 1956 program will also 
follow this pattern. It is expected that approxi- 
mately 420 cars of 14 different makes will be tested, 
using both primary and full-boiling-range reference 
fuels. 

In addition to obtaining the octane-number re- 
quirements of passenger cars on the road, another 
activity of the CFR Motor Fuels Division has been 
the study of rating of motor fuels in motor vehicles 
on the road. Asa result of the extensive work done 
by the Road Rating Group in developing techniques 
for determining the rating of motor fuels, the de- 
sirability of holding a road rating conference has 
been indicated. The purpose of this conference will 
be to encourage the interchange of information 
among the test personnel and thus further improve 
the detonation road test techniques. The confer- 
ence will be held for a full week in July, at which 
time vehicle operating characteristics, instrumenta- 
tion, and road rating variables will be studied. In 
addition to approximately 60 engineers from the 
United States, it is expected that test personnel from 
at least four European companies will be in attend- 
ance. 
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During the past year, the urgency for extending 
the scale for octane number has become increasingly 
important. The subject has been studied for a num- 
ber of years; however, the rapid advances being 
made by industry for supplying high-quality gaso- 
lines have focused attention on this subject during 
the past year. The CFR Committee has approved 
the recommendations of the Motor Fuels Division 
for an extension of the octane-number scale as 
listed below: 





1. The present octane-number scale be used to 
define fuel antiknock quality at and below 100. 

2. The extension of the octane-number scale above 
100 be defined in terms of isooctane and tetraethyl 
lead. 

3. The units of measurement above 100 be called 
octane numbers. 

4. Ratings above 100 octane number in terms of 
tetraethyl lead and isooctane be converted to octane 
numbers by the following equation: 


ON=100+ 1.0 + 0.736 TEL— \ 1.0+ 1.472 TEL—0.035216 (TEL)* 
0.0204 TEL 


It is expected that during the summer, the report 
and the recommended scale will be released to the 
Society of Automotive Engineers and the American 
Petroleum Institute, as well as to the American So- 
ciety for Testing Materials. 

The increased interest in the rating of motor fuels 
in the high antiknock range has also increased in- 
terest in a study of the interrelationships of the var- 
ious knock test techniques and knock performance 
of full-scale vehicles. Test programs are being car- 
ried out with a series of fuels of varying sensitivity 
to improve our understanding of the knock phenom- 
ena as it is affected by fuels, and also to investigate 
the validity of the temperature-density concept of 
knock. 

One of the new subjects being studied by the CFR 
Motor Fuels Division is that of the evaluation of the 
antiknock quality of high-octane-level fuels. A 
number of companies have indicated that current 
techniques for measuring antiknock quality of fuels 
are not adequate for determining the true antiknock 
value of individual components of motor gasoline, 
particularly in the range of isooctane+0.5m1 tel. 
This is particularly noticeable when trying to evalu- 
ate the antiknock quality of aromatic or olefinic 
materials, or blends containing high percentages of 
these materials. The Motor Fuels Division has rec- 
ognized the importance of this problem, and has au- 
thorized the organization of a symposium to be held 
during the fall of 1956, where individual organiza- 
tions can present available information on this sub- 
ject. It was pointed out that the problem is not that 
of repeatability or reproducibility of the antiknock 
determination, as much as that of a better under- 
standing of the combustion characteristics of high 
antiknock fuels, particularly those containing aro- 
matic or olefinic compounds. 

The subject of fuel volatility is still being actively 
considered by the CFR Motor Fuels Division. One 
objective of the Volatility Group has been the estab- 
lishment of an expression for volatility as related to 
vapor lock which will have greater significance with 
relation to the vapor-lock performance of fuels than 

the currently used Reid vapor pressure method. As 
a first step, the Panel chose a series of ten fuels, 
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varying in volatility characteristics, vapor pressure, 
and slope of the front end of the distillation curve, 
and requested a number of companies to line up the 
fuels in accordance with the expression of fuel vola- 
tility they individually used in predicting vapor- 
locking tendencies of fuels. The Panel members 
then took the various expressions, and developed 
correlation factors based on Reid vapor pressure 
and other physical characteristics, lining up the 
fuels in relation to the ranking the individual com- 
panies would give them, based on their tendency to 
vapor lock. On the basis of limited investigations, 
three of these expressions appear to have greater 
significance than the Reid vapor pressure method; 
however, additional information is being obtained. 
















Lubricant and Equipment Research 


The overall organization of the Coordinating 
Lubricant and Equipment Research Committee is 
shown on page 61. 

The major activity of the CLR Aircraft Lubricants 
Division covers research on the problem of the mu- 
tual adaptation of airframe lubricants and equip- 
ment. The work of the Airframe Lubricants Group 
in connection with the study of rusting has been 
completed, and a final report is now being prepared. 
Two extensive field tests have confirmed the ade- 
quacy of the laboratory technique which was devel- 
oped. The study of high-temperature operation of 
antifriction bearings is continuing. Satisfactory op- 
eration of the test equipment up to temperatures of 
450 F has been obtained. A Panel has been organ- 
ized to study the problems involved in testing up to 
temperatures in the 700 F range. The work on high- 
temperature testing of miniature bearings is also 
continuing, as is the work on screw-thread and gear 
mechanisms. An initial program has been devel- 
oped for a study of dry film lubricants. These proj- 
ects, which are being carried on at the request of 
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the U.S. Air Force, have been reviewed with repre- 
sentatives of the Air Force, the Bureau of Aeronau- 
tics, and the Ordnance Corps, and have been con- 
firmed as being of vital importance to the Military 
Services. 

During the past year, there has been a great 
amount of activity in connection with the develop- 
ment of the CLR Oil Test Engine, which is one of the 
important activities of the CLR Engine Lubricants 
Division. A meeting was held in London last sum- 
mer to keep the technical people in Europe up-to- 
date on our work, and an arrangement has been set 
up to report our findings to them on a semi-annual 
basis. In January of this year, the first of a series 
of test programs was completed, and a review of the 
data indicated that the proposed technique was well 
founded, and, in fact, the reproducibility of the test 
was as good at this first go-around as that of the 
current L-4 test. The phase of the program cover- 
ing runs on reference oils is practically complete. 
Data from 15 laboratories, reviewed at a recent 
meeting, showed excellent correlation from the 
standpoint of bearing corrosion and engine varnish 
and sludge deposits, and the repeatability and repro- 
ducibility were at least as good as with the L-4 test. 

Tests on commercial oils are just getting under 
way. It is expected that these will include oils of the 
SAE 10 and 50 grades, as well as SAE 30. Every pos- 
sible effort will be made to complete the work so 
that the technique, and a report covering its devel- 
opment, can be available by November. In general, 
the operation of the engine has been very satisfac- 
tory, and it is not anticipated that further design 
changes will be required. The membership of the 
Coordinating Lubricant and Equipment Research 
Committee has been advised that, based on the in- 
formation and data obtained to date, the engine in 
its present form is satisfactory for the job for which 
it was designed, and that the Laboratory Equipment 
Corporation was set up to receive orders for the 
engine. 

A very comprehensive and extensive field test pro- 
gram, designed to study the problem of camshaft 
and valve tappet wear and corrosion is another of 
the interesting projects being carried on by the CLR 
Engine Lubricants Division. Field service tests, in 
which about 300 vehicles of 10 different makes were 
run, using four different experimental lubricants, 
under a variety of operating conditions, have been 
completed. Upon completion of the tests, the par- 
ticipants determined the wear of the significant 
parts, and that data, plus significant information 
regarding operating conditions and similar items, 
was turned over to Inspection and Analysis Panels. 
The test parts were shipped to the Detroit Arsenal, 
where they were inspected and rated by the CRC 
Inspection Panel, and made available for general 
inspection by interested individuals in industry. It 
is interesting to note that more than 200 men from 
the automotive and petroleum industries took ad- 
vantage of this opportunity to inspect the results of 
the field test. An analysis of the test data is now 
going on, and it is expected that a report will be 
available this fall. 

The study of the deposit-forming characteristics 
of engines and lubricating oils is continuing as an- 
other project of the CLR Engine Lubricants Division. 
The ability to reproduce in the laboratory the same 
type of deposits as those found in the field has been 
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the objective of this study. There has been consid- 
erable success in attaining this objective, but addi- 
tional field service data are desired. Plans are 
under way to conduct field service tests, using pas- 
senger cars operated by Army personnel at Aberdeen 
Proving Ground, which it is hoped will give the de- 
sired information. 

In response to a request from the Association of 
American Railroads, the CRC has set up a project in 
connection with the study of railroad engines and 
lubricating oils, with the objective of determining 
the mutual interdependence of different types of 
lubricants and different types of railroad engines 
under a variety of operating conditions, recognizing 
the mutual effect of railroad fuels. The first phase 
of the investigation will be to conduct a survey of 
field experience to summarize the available informa- 
tion on the problem. If the information secured in 
the survey indicates that further work is warranted, 
arrangements will be made for field tests to permit 
the development of field service test techniques 
capable of predicting results representative of rail- 
road service, and the concurrent development of 
laboratory techniques capable of evaluating the ef- 
fects of the factors: lubricating oil, engine design, 
and operating conditions. 

The CLR Engine Lubricants Division will continue 
to inspect and rate Ordnance engines operated on a 
variety of military lubricating oils. It is expected 
that the type of engines being inspected will now 
include the diesel engine, in accordance with the in- 
tent of the Military Services, as expressed in the De- 
partment of the Army Fuel Policy, to utilize diesel 
engines for combat vehicles and heavy transport 
equipment. 

In 1953, the CRC received a request from the Ord- 
nance Corps to review the possibility of increasing 
the level of crankcase oil temperatures in diesel- 
generator sets employed by the Corps of Engineers. 
This request was based on a suggestion from one 
engine manufacturer that, rather than install larger 
oil coolers, the generators be run at higher crank- 
case oil temperatures. The CLR Engine Lubricants 
Division authorized its chairman to determine 
whether the request might be modified, and the 
problem solved by other means. This has been done, 
and plans are under way to submit a report to Ord- 
nance indicating the work which has been done to 
date, and pointing out that the action of the Corps 
of Engineers to modify the acceptance specification 
has solved the immediate problem, and that the en- 
gine manufacturer primarily involved feels it is not 
necessary to carry out any further work. 

A considerable part of the work of the CLR Vehicle 
Lubricants Division is concerned with Ordnance 
problems. The projects include the development of 
adequate techniques and reference lubricants for 
evaluating gear lubricants operating under condi- 
tions of increasing severity, the bleeding of greases, 
and the development of techniques for evaluating 
power-transmission and power-steering units and 
their fluids. 

Information submitted to the Division has indi- 
cated that, a few years ago, MIL-L-2105 lubricants 
were performing satisfactorily, but that there has 
been a general trend toward difficulties under condi- 
tions of high-speed operation. The preliminary sur- 
veys indicated the desirability of obtaining compre- 
hensive information, so this work has been set up as 


SAE JOURNAL 








a separate project. In view of the lack of correla- 
tion between the results of current laboratory tests 
and field results as shown in the tests run by the 
Ordnance Corps at Yuma, Ariz., work on the estab- 
lishment of new techniques has been intensified. In 
the interim, since the test parts used in the L-19 
technique are no longer generally available, work is 
progressing on the preparation of a standard tech- 
nique for reassembling the gear sets, and the use of 
substitute gear sets is also being considered. 

A report has been prepared covering the develop- 
ment of an improved research technique for the de- 
termination of load-carrying, wear, and extreme- 
pressure characteristics of gear lubricants in axles, 
under conditions of high-speed, low-torque opera- 
tion, followed by low-speed, high-torque operation, 
which has given results comparable to those ob- 
tained in field tests run by the Ordnance Corps at 
Yuma, Ariz., in 1954 and 1955. In accordance with 
a new assignment from the Gear Lubricants Group, 
a Panel is exploring the possibility of developing a 
technique having a severity level greater than the 








level will be determined as a result of information 
secured by consultations with manufacturers’ repre- 
sentatives, torque measurement data, and any other 
pertinent information available. 

At the request of the Ordnance Corps, a study of 
the bleeding characteristics of greases is being made. 
In this project, as in the others, data on the correla- 
tion of tests with actual field service experience have 
been lacking. It is hoped field data can be obtained 
this summer. 

The subject of automatic transmission units and 
their fluids has been expanded to include the study 
of power-operated accessories, such as power-steer- 
ing units and their fluids. A tentative technique for 
studying this problem has been developed, using a 
commercial automatic transmission. Excellent suc- 
cess has been obtained, indicating the ability to 
separate poor, borderline, and good oils which have 
been made available as reference fluids. Additional 
work is being carried on to develop test apparatus 
which is not tied to a production transmission unit, 
and which would thus be more useful as a laboratory 














ESTS prove that shaking a car will 
produce cyclical forces similar to 
those caused by propeller shaft rota- 
tion which, in turn, will produce simi- 
lar vehicle noises. If the force magni- 
tudes are controlled to equal that of 
best propeller shaft practice, it is pos- 
sible to forecast what an ideal propel- 
ler shaft layout will do without the 
cut-and-try work usually associated 
with shaft installation. 

A variable frequency controlled force 
shaker, acting vertically on the shafts 
at their supports, was used in testing. 
The method is to increase the shaking 
frequency slowly from zero and make 
a decibel level recording through a 
calibrated condenser microphone. The 
output of the microphone in the car 
is fed directly into the level recorder 
and therefore includes all the noises 
produced by the car at that particular 
shake frequency. 

Information obtained for the car 
used in tests does not permit general- 
ization except in the methods of study. 
These observations were made: 


1. Frequencies at which peaks oc- 
curred (resonances) are identical with 
those found in sound spectrum anal- 
yses with the car running at cruising 
speed. 


2. The car is sensitive to certain fre- 
quency ranges, as foilows: 


27 cps due to an oscillation of the 
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present L-19 (high-speed) technique. 


Shaking Reproduces Propeller Shaft Noise 


W. P. MICHELL and W. E. DAY 





The exact tool. 






center bearing mounting, transmitted 
to the body, although the shaft is not 
rotating. 

35-60 cps, a range of peaks due to 
oscillation of rear springs and axle, 
and to body resonance. 

75-150 cps, a range of peaks due to 
rear spring nodes, rocking of the axle 
around its own center, internal res- 
onance in the transmission, and res- 
onance of the propeller shaft at 135 
cps (the critical speed of the shaft if 
rotated). 

Around 170 cps, rear spring nodes. 

Around 200 and 250 cps, transmis- 
sion internal resonance. 


3. On the first order shaft frequency 
noise at 50 cps, little or no improve- 
ment could be made by working on 
shaft balance since high level noise 
results from low force input at 50 cps. 
This force was gaged from a near per- 
fect shaft. 


4. The car is sensitive to vibrations 
between 75 and 150 cps. Cyclic forces 
at twice shaft speed while cruising 
come in this range. Shaft angles then 
are extremely critical. 


5. Where resonance peaks occur 
close together and of similar magni- 
tude, beats, not measurable, are pro- 
duced. Transmission resonance noise 
at 105 cps with joint angle frequency 
noise of 100 cps actually gave a loud 
beat of 5 cps. 









6. Propeller shaft cyclic forces will 
not produce serious noise at 250 cps. 


7. Propeller shaft cyclic forces pro- 
duce low frequency noises when ap- 
plied at the axle end, and higher fre- 
quency noises applied at the trans- 
mission end of shafts. This is due to 
proximity of parts of lower or higher 
frequency resonance. 


8. Results in item 7 above follow the 
findings for shifting the unbalance 
weights from axle end to transmis- 
sion end. 


9. The car running at one speed ex- 
cites practically all the resonances 
found by the shaker method. This 
could lead to another method of shaft 
noise measurement: run the car at 
cruise speed and throttle setting, with- 
out propeller shafts. This hasn’t been 
worked out yet. 


10. In this car no resonances of a 
serious nature were found above 250 
cps. 


(Paper “Drive Line and Axle Noise” 
was presented at SAE Passenger Car 
Body & Materials Meeting, Detroit, 
March 8, 1956. It is available in full 
in multilith form from SAE Special 
Publications Department, 485 Lexing- 
ton Ave., New York 17, N. Y. Price: 
35¢ to members, 60¢ to nonmembers.) 
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The Skill 
and the 


WILL 


to Drive Safely 


by O. E. Hunt* 


The tenth SAE Beecroft Memorial Lecture—delivered 
at the National Safety Congress, Chicago, III., October 


22, 1956. 


T is a very great honor to receive the tenth and 

last Beecroft award and to join the group of nine 
distinguished Americans who have been similarly 
honored in past years. Iam profoundly grateful for 
this distinction and more than a little suprised for, 
in the seven years since my retirement from an ac- 
tive part in the automobile industry, my contact 
with the traffic accident problem has been only that 
of an individual citizen. 

Each of the earlier recipients of these awards is 
a specialist in his field. It would be presumptuous 
for me to think that I could add importantly to 
what they have said so well with relation to their 
own specialties in their monographs. It would per- 
haps be even more presumptuous for me to feel 
that I could add materially to the total knowledge 
of an audience like this made up, in the main, of 
individuals who are devoting their lives to the pro- 
motion of safe highway use. It seems to me, there- 
fore, that I may be able to contribute most by stress- 
ing those approaches to the problem of reducing 
death and destruction on our highways which ex- 
perience has indicated are likely to be most produc- 
tive. 

Statistically we seem to have come a long way in 
the last 25 years. Miles operated per fatality have 
increased from about 6,500,000 to roughly 16,000,000. 


This accomplishment is the result of the determined 
efforts of a great group of men and women, some 
of whom are here today, who have dedicated them- 
selves to reducing highway accidents. There is 
encouragement in these figures. But so long as the 
absolute totals of death and destruction remain as 
high as they are today there is no basis for satis- 
faction with what has been achieved. I am sure 
none of us has any such feeling. 

The problem which confronts us is a complicated 
one. It would be easy to get lost in’ its ramifica- 
tions. It is difficult not to do so. However, it is 
characteristic of complicated situations that they 
usually have certain broad areas for constructive 
action which are of major significance and which 
dwarf all others. I am going to concentrate on the 
few which are generally agreed to be of outstanding 
importance in connection with highway safety. 

Many years ago some genius for simplification 
wrapped the whole problem up in three words: en- 
gineering, education, and enforcement—the three 
E’s. Call this over-simplification if you will but I 
am sure it would be hard to identify any factor in 
the problem of highway traffic health that cannot 
be favorably affected by constructive action in at 
least one of these areas. So I will limit my remarks 
to them and discuss each of them briefly. 

Education, I believe experience is proving, is the 
most important of the three E’s. It underlies, even 
encompasses, the more critical phases of develop- 
ment in both engineering and enforcement. Its 
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potentials for good are the most far reaching, al- 
though the difficulties of teaching millions the 
skill and—even more important—the will to use 
highways safely, are very great. But before going 
into education further, perhaps in view of my en- 
gineering background, I should first touch upon 
the engineer’s potential contribution. 

There are three major kinds of engineering in- 
volved—automobile, highway, and traffic. Taking 
them up in order, the automobile engineer’s first 
responsibility is to provide a reliable vehicle—one 
which the driver can depend on to do what he wants 
it to do and which is not subject to mechanical 
failures that create dangerous situations. Present 
automobiles measure up rather well in this respect 
but the job is not finished—there will always be 
room for improvement. A second responsibility is 
to reduce the effort and to simplify the mechanics 
of car control. This will reduce driver fatigue and 
also decrease the proportion of his consciousness 
which the driver must devote to operation, thus 
making possible his more nearly complete concen- 
tration on fitting his driving performance to the 
constantly changing conditions which confront him. 
Much progress has been made along these lines of 
“freeing the driver to drive,” particularly since the 
war. 

In recent years, automobile engineers have been 
giving increased attention to the possibilities of 
designing to further limit the amount and the 
severity of the human damage sustained in acci- 
dents. Some results of this work are now in pro- 
duction. It is too soon to try to evaluate what 
overall results these design developments will pro- 
duce but the possibilities are being carefully ex- 
amined. 

Some significant contributions to safety, such as 
standardized headlighting and turn signals, have 
been made through cooperative engineering action 
within the industry and with public officials. There 
are undoubtedly further opportunities in this area 
and they should be sought out and exploited. How- 
ever—in general—improvement in design from the 
safety standpoint will come most rapidly through 
competition. 

Turning now to the highway engineer, he faces 
an unprecedented opportunity. The recently en- 
acted Federal Highway Law assures him that he 
will have the wherewithal to perform the major 
operations that our highway system so badly needs. 
Many before-and-after studies indicate that high- 
way modernization can result in major reductions 
in accidents. These favorable trends are supported 
by accident and mileage statistics from some of our 
most modern highways on which average operating 
speeds incidentally are relatively high. 

To a degree the highway engineer’s problem is 
made difficult by the fact that he builds a relatively 
long-lived, hard-to-change facility for the use of 
a comparatively short-lived, constantly changing 
vehicle. He can never be sure about the character- 
istics of the vehicles which will use the highway in 
the later years of its life. Unfortunately, the auto- 
mobile engineer can’t help him much on this point 
because he isn’t too sure either where technical 
progress will lead. 

Fortunately, and providently, the United States 
Bureau of Public Roads, State Highway Depart- 
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ments, and others, have been building up a bank 
of information on highway design requirements 
through the extensive research they have been con- 
ducting for many years against the day when funds 
would be available. Now that that happy day has 
arrived I think we can all feel confident that our 
improved highway system will measure up to future 
traffic requirements. 

The new highway system also brings the traffic 
engineer long-awaited opportunities. He can do 
his stuff without being faced at each turn with the 
necessity for compromise with existing situations. 
He also has, it would seem, an opportunity to take 
a long stride toward uniformity in traffic control 
practices. If he is to realize this opportunity, he 
will have to be supported by a greater willingness 
in some jurisdictions than has been evident in the 
past, to replace local peculiarities with nationally- 
agreed upon practices. The basis for such uniform- 
ity has been well mapped out in the Uniform Ve- 
hicle Code and in the Model Traffic Ordinance. 

So much for engineering. Now let’s consider 
education—potentially the most important of the 
three E’s. If we are to reduce the price we pay in 
accidents for the benefits of rapid individual trans- 
portation, then the individual highway user— 
whether driver or pedestrian—must understand 
and accept and discharge his responsibility to act 
safely. Getting individual highway users to shoul- 
der this responsibility is the ultimate objective of 
education. How well we teach the individual the 
skills he needs to use the highway safely and how 
well we imbue him with the will to act. safely, will 
largely determine how much progress we make in 
highway accident reduction in the future. 

A good start has been made on this job of proper 
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education of highway users and rather convincing 
evidences of its effectiveness are beginning to come 
in. For this progress, we are indebted to farsighted 
public officials in the education and enforcement 
fields and to the support, financial and otherwise, 
which has been given to them by public-spirited 
private groups such as the casualty insurance com- 
panies, automobile clubs, automobile dealers, and 
others. 

Present organized educational efforts are directed 
mainly at grade and high school students but only 
a small percentage of them is receiving the kind of 
instruction they should have. We need a more 
comprehensive and aggressive program. We need 
to teach highway citizenship as well as driving 
skills. Aggressive support by a more fully informed 
public—the people who will have to pay for the job 

is basic if the number of students receiving ade- 
quate instruction is to be expanded as rapidly as 
the needs of the situation demands. 

There is a pressing need for a parallel effort to 
educate adult users of the highway—your genera- 
tion and mine. The record indicates that we who 
do most of the talking about highway safety can’t 
point with any great pride to our own record of 
performance. Just why so many individuals who 
are the soul of courtesy and consideration else- 
where become the reverse when they get behind the 
wheel is a question for which I have no answer. 
Adults obviously need education but just how to 
give it to them is a problem. Probably the great 
mass of the people can be reached only through the 
channels of mass distribution of information such 
as the press, TV, and radio. Advertisers, particu- 
larly advertisers in the automobile and allied fields, 
can be most helpful in this connection by using their 
advertising and sales promotion material to en- 
courage safe and discourage unsafe practices. 

Some pioneer work has been done in adult edu- 
cation on a selective basis. The beneficiaries of 
such training have been singled out by enforcement 
and licensing officials because they have demon- 


In our September Issue... 


We regret that the formula given on page 31 
of the September issue, in the article, “Some 
Answers to Multigrade Oil Problems,” is incor- 
rect. 


It should read as follows: 
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strated by their actions that they need education. 
As highway user education of students in our schools 
becomes more common, teaching facilities and per- 
sonnel in the schools might be used after hours to 
greatly expand adult training. In this manner the 
cost of adult education might be reduced and its 
quality improved. Incidentally, a program of after- 
hours use of existing school facilities for adult edu- 
cation is working out well in Flint, Mich., schools 
under the sponsorship of the Mott Foundation. 
The courses now given there are largely in the 
cultural and recreational areas but there does not 
appear to be any reason why the idea could not be 
adapted effectively to train adults in safe highway 
use. Such training could be made available to all 
adults—not merely to those selected by the regula- 
tory authorities for further education. 

What should highway users be taught? Much 
further trial and error as well as basic research, is 
needed before educators will be able to answer that 
question with the completeness and certainty they 
would iike. Nevertheless encouraging progress has 
already been made in developing curricula and 
there is positive evidence, as mentioned earlier, 
that present training is producing results. 

The elements of safe highway use by both drivers 
and pedestrians and how to teach the necessary 
skills appear to be rather well-developed. We need 
to know more about the effects of physical and 
mental capacities and shortcomings, how to measure 
them and to what degree these shortcomings can 
be compensated for. On the psychological side, the 
deficiencies in our knowledge seem to be most criti- 
cal. We need to know what mental quirks cause 
accidents and how to identify them, and how more 
effectively to develop the proper mental attitude— 
the will to use our highways safely. 

Now as to enforcement—at many points the line 
between education and enforcement is difficult to 
define. Actually the enforcement that educates is 
most likely to have a salutory effect on the future 
actions of the individual. Enforcement that merely 
penalizes can make the driver’s controlling reaction 
only that of trying to see what he can get away 
with. 

For most of us, first contact with enforcement is 
made when we apply for a driver’s license. We 
know that we must meet certain requirements. 
Where these requirements are reasonably adequate, 
the applicant must have at least some knowledge 
of the laws regulating vehicle use and he must pass 
a more or less rigorous driving test. Little or no 
effort is now made by licensing authorities to de- 
termine physical fitness except perhaps a test of 
visual acuity. No examination is made of mental 
capacities or attitude. Generally speaking, time and 
cost limit the scope of the examination although 
the need for a more comprehensive inquiry is gen- 
erally recognized. 

However, before we can go very far in testing for 
physical and mental fitness, we need to know more 
about what physical and mental deficiencies mili- 
tate against safe operation, how to detect and meas- 
ure them, when a deficiency justifies rejection, and 
the extent to which individuals, with the will to 
do so, can compensate for their shortcomings. 
These are big and fertile fields for research. The 
results are urgently needed for driver licensing and, 
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as pointed out previously, for the development of 
educational programs. 

Our next contact with enforcement is probably 
when a traffic officer—more often politely than 
impolitely—tells us to take some action or to ac- 
count for some action already taken. Such con- 
tacts obviously have educational value. Then there 
are some of us—more than there should be—who 
ultimately get one or more tickets for violations of 
various kinds. I think we have to admit that when 
it comes to traffic laws and regulations we are not 
a particularly law-abiding people. Why this should 
be so is obscure, particularly for individuals who 
would consider violations of other laws such as 
those against theft or sanitary regulations for ex- 
ample, to be unthinkable. 

There appears to be a need for more traffic officers 
and for more vigorous and continuous enforcement. 
But until more people have more respect for traffic 
laws, enforcement alone is unlikely to yield the really 
high level of compliance that is needed. Such a 
level can be achieved only with the voluntary co- 
operation in law observance of individual highway 
users. If the compliance level were raised in this 
manner, our enforcement agencies would need only 
to deal with the lawless minority who respond only 
to force. 

Just why there is so little respect for traffic laws 
is a mystery that cries for solution. Most of us 


when we get tickets seem to feel that our luck is 
bad rather than that we have been guilty of using 
the highway dangerously or illegally. Few, if any, 
seem to feel that their actions were unmoral or 
that they have done anything really reprehensible. 
Certainly there is seldom any sense of moral turpi- 


tude or shame. 

One can only speculate as to the reasons for this 
condition. It could be due in part at least to the 
fact that some traffic law requirements are patently 
arbitrary and unreasonable. It could be due in part 
to the lack of uniformity in traffic laws and their 
enforcement which leaves the individual uncertain 
as to what is expected of him. Under these cir- 
cumstances, when he uses his best judgment and 
gets a ticket, is it not human for him to feel that 
he is being dealt with unreasonably? 

Whatever the reasons for the existing disrespect 
for traffic laws, I have little doubt that to reduce 
accidents to the extent all of us hope for, a way 
must be found to work a drastic change in the atti- 
tude of a large percentage of highway users. We 
can frighten them and we can threaten them. But 
unless we can make the individual feel his moral 
responsibility for using the highway safely and for 
voluntary compliance with traffic laws which his 
elected representatives have set up for his protec- 
tion, we are likely to fall short of our objectives. 

In America today we almost live on and by our 
highways and we all need to know how we each can 
help to get the greatest good for the greatest num- 
ber in both usefulness and safety out of highway 
transportation. Let’s consider for a moment the 
long steps toward such a goal to be taken through 
compulsory in-school instruction in good highway 
citizenship of all those about to reach legal driving 
age. The individuals affected will surely bring a 
better than average understanding and skill and, 
hopefully, a better attitude to their use of the high- 
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way. In the aggregate the users so trained will 
help to make up the better informed public that 
must give the needed financial and moral support 
to the continuing program of improving highway 
facilities and their constructive use through en- 
gineering, education and enforcement. This train- 
ing program can create a sort of inflationary spiral 
expanding public understanding and effort in sup- 
port of the overall program—a type of inflationary 
spiral to which we can all subscribe. A certificate 
of satisfactory accomplishment in such a training 
program could well become the most prized pos- 
session of new applicants for the driving privilege. 

In conclusion, may I stress again the dominant 
force which overrides and underlies all other forces 
in determining whether a given automobile at a 
given time is a “magic carpet” or a lethal projectile. 
Whenever and wherever an automobile goes it re- 
sponds to the good or the bad in the man at the 
wheel. 


Engineering can better the vehicle and the 
highway. 


Enforcement can minimize the number of 
drunkards and other unfit drivers now at 
large. 


Education can increase the average driving 
skill and better the average attitude of 
mind. 


Still the carnage will go on—at perhaps reduced 
rates—until the man behind the wheel grows in 
understanding of his own moral responsibilities 
... until he feels driving to be a privilege of modern 
life .. . and life to be an opportunity to do for 
others what he wishes them to do for him. 

Such understanding cannot be enforced or en- 
gineered. But educational emphasis and re-em- 
phasis on the moral responsibility of the individual 
for his own acts can be expected to make con- 
tinued progress. After all, we usually find our- 
selves rewarded by what we do, rather than for 
what we do. The sense of inner satisfaction that 
comes from a job or a deed well done, contrasts 
vividly with the inner discords resulting from purely 
selfish acts. 

Fear of punishment or pain is not enough to en- 
sure safe use of the highways. We must look for 
new educational techniques, for new ways to stir 
the will to the right action—just because it is right. 
The moral responsibility which stimulates the dedi- 
cated men who devote their lives to the furthering 
of the three E’s must be increasingly injected into 
the highway user. 

Finally, may I say that if we are to get this job 
done, all of us must support the constructive efforts 
of our legislative bodies and our administrative 
agencies to cope with this major problem of our 
time. Let’s keep in mind that the common good 
may call for some of us to make sacrifices, and that 
now and then our own toes may be stepped on. 
And let us recognize from the outset that getting 
this job done will cost money—large sums of money. 
If we get the result we all hope for, it will be well 
worth the price. 





NGINEERS at the SAE National 
At SAE National Tractor Meeting > Fanene Teens Ween Seely 
ing their new importance in the 
farm equipment industry’s plans 
Milwaukee, Sept. 10-13... for pulling itself out of its slump. 
“They’re listening to me now,” 
one grey-haired design engineer 
said. ‘‘They’re even asking my ad- 
vice!”’ 
“Guess things are worse off than 


s 
I thought!” his companion said 
with a smile. 


* The problem: 
Currently the farm equipment 


industry is having more than its 
share of trouble. Management is 
wrestling with dwindling sales, 


high inventories, rising steel and 
labor costs, shutdowns, and lay- 
offs. Some say the reason for the 
e trouble is over-production. The 
market may be saturated: there 
Fa rm c Ul ment aren’t any more farmers left to 
convert from mules to mechanized 
equipment. Too, the number of 
farms is decreasing as small farm- 
ers sell out to big operators or just 
give up and move to the city. 


Industry an 


Despite the grim outlook, there 
is plenty of optimism as the in- 
dustry fights back on five fronts... 

By merger—Companies are 


merging within and outside 
U Oo U mM the industry. This, it is 
hoped, will cut overhead and 
competition and increase the 
strength and stability of the 

IN APPRECIATION, G. Y. Anderson, |r. (left) is awarded a plaque for ere. 
’ By sales—Companies are start- 

his work as General Chairman of the Tractor Meeting by SAE President eae ager Om — 

Delaney. Anderson is V. P. of engineering, Bucyrus-Erie Co —e Vee Se Seeeme 
, y intended to open up overseas 


markets and entice domestic 
farmers into trading in old 
equipment for new. 

By prices—Companies will 
probably increase prices to 
offset rising steel costs and 
wage increases. 

By diversification—Companies 
are taking on new product 
lines to bolster sales. Many 
are going into or expanding 
earthmoving and roadbuild- 
ing equipment lines to take 
advantage of governmental 
road programs. 

By engineering—Companies are 
asking their engineers to come 
up with designs and gadgets 
that will help sales. 


© Engineer's job: 

The effect of these plans on en- 
gineering and design is marked. 
Engineers are being asked to con- 
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vert tractors into construction 
equipment. Built originally to pull, 
the tractor is being adapted to 
carry, dig, push, and do other jobs. 

Crawler and wheeled tractors 
are being strengthened to carrv 
larger, more complex implements 
and pull heavier loads. 

One technical paper at the 
meeting called on tractor engi- 
neers to widen rear wheel treads 
for greater stability, to standardize 
mounting points for implements, 
and equip tractors with hydraulic 
systems of more adequate capac- 
ity. 

Tractors equipped with front 
end loaders, backhoes, or combina- 
tions of both will be called on to do 
work once done by equipment 
ranging from hand shovels to large 
excavating machines. 

To entice farmers to trade in old 
equipment, engineers have made 
the job of attaching implements to 
tractors easier. At the meeting, 
three types of new hitches were 
described. 

One uses an hydraulic position- 
ing system to overcome the earlier 
difficulty of trying to haul a half- 
ton harrow up to the tractor and 
of trying to spot the tractor within 
fractional inches for hitching. 
The Minneapolis-Moline  three- 
point hitch is automatically “draft 
sensitive” and capable of lifting 
and controlling implements com- 
patible with the power that is 
available in the 445 tractor. The 
hitch with hydraulic system is de- 
signed so that it can be installed 
as optional equipment. It not 
only expedites the hitching opera- 
tion through the use of spring- 
loaded dogs, but permits adjust- 
ments during use. One advantage 
is that implements of various sizes 
and uses can be attached to differ- 
ent tractors and properly adjusted 
for efficient work. 

Another hitch, developed by 
John Deere, has a three-point at- 
tachment system similar to the 
three-point hitch with load and 
depth control that was put into 
production in 1952. The new 
model has been made stronger to 
accommodate larger implements 
and has optional hydraulic power 
controls. 

A new “traction booster’ was 
also described which—it was 
claimed—would enable a farmer to 
get 20% more work out of his im- 
plements and tractor. The device 
automatically shifts some of the 
weight of a drawn farm imple- 
ment onto the tractor’s drive 
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TOASTMASTER of Trac- 
tor Meeting Luncheon was 
S. E. Wolkenheim, A. O 
Smith Corp. Luncheon 
attendance overflowed 
into the hallways of the 
Hotel Schroeder 





















MEETINGS Vice-Chairman of Tractor and 
Farm Machinery Activity Committee P. B 
Benner (left) chats with E. Blythe Stason, 
Dean of the University of Michigan Law 
School. Dean Stason addressed a lunch 
eon on the subject of “The Atom in !n 
dustry and the Law.” 




















Atomic Energy 
and the Law 


BLYTHE STASON, Dean of the University of Michigan 

. Law School, addressed a luncheon at the Tractor Meeting 
and outlined the legal problems that were likely to appear as 
atomic energy changed our society. 

For instance, there are now many legal steps which must 
be taken to get authority to build and operate a nuclear 
power reactor. Too, state health laws, local zoning laws, and 
public utility controls must all be taken into account. 

Dean Stason said the nuclear power business will operate 
under a veritable “umbrella of regulation.” The vast admin- 
istrative discretionary powers in the hands of the Atomic 
Energy Commission is especially overwhelming. 

The legal aspects of workman’s compensation must be 
worked out. Where in the past a workman must file for 
injury compensation quite soon after injury, future injuries 
from radiation will require a much longer legal limit because 
they may not make themselves known until many years after 
exposure. 

Other questions to be answered are: 

Suppose a nuclear powerplant contaminates the ground 
well waters as a result of an accident. Years later damage 
ensues. What will be the effect of the statutes of limitations? 

Suppose information needed in court in a liability case is 
classified secret. Who is to determine if the presentation of 
evidence will jeopardize national security? 

To what extent must an employer warn and protect his 
employees from radiation injury? 

The atomic age will not be an age of freedom from the law, 
from legal difficulties and from the ministration of the mem- 
bers of the legal profession. Atomic energy legal business is 
on its way to becoming practically every lawyer’s business 
and there are many problems to be solved to smooth the way 
for the new source of energy. 











wheels when more traction is 
needed. When there is no possi- 
bility of the wheels slipping, the 
weight is automatically trans- 


ferred, through an hydraulic ram, 


Winterizing Construction Equipment 


A. the Tractor Meeting in Milwaukee, the Winterization Subcommittee of the 
CIMTC and the Army Engineering Research and Development Laboratories gave 
a joint progress report of the group’s work since 1952 in determining what design 
changes on conventional equipment are desirable to meet Arctic operating con- | 
ditions. 

In general, the winterized equipment tested—which was contributed by several 
major manufacturers—performed well at sub-zero temperatures. It was recom-| 
mended that maintenance and accessibility be made easier at freezing tempera- 
tures; that more research on priming and starting aids for conventional engines | 
be done; that personnel enclosures be designed stronger with correct amounts | 
of insulation; that heating and ventilation be regulated; and that starting con-| 
trols be put in the enclosure. 

Below is a picture of some of the Winterization Committee at the test site in 
Aurora, Minn., in January, 1956. 


back to the implement. Thus, 
there is less tire wear and longer 
tractor life because the tractor 
horsepower is not lost through 
skidding wheels. 


¢ Fuel trends: 


The engineering and economic 
changes in store for the farm trac- 
tor field probably will affect the 
types of fuel used. One paper, de- 
veloped by an oil company re- 
search laboratory, predicted that 
the predominate farm tractor fuel 
of the immediate future will be 
regular grade gasoline. Future 
consumption of Kerosene-type dis- 
tillate will be insignificant. Com- 
pression ratios of gasoline tractors 
will continue to increase to take 
full advantage of the high octane 
gasolines. In the more distant 
future tractors will be designed to 
burn premium fuel. 

More liquid petroleum gas will 
be used as a tractor fuel due to its 
abundance, favorable price, and 
uniformity and cleanliness of 
burning. 

Diesel fuel of about the same or 
better quality as at present will in- 
crease in use slowly, particularly 
in areas where the price is favora- 
ble, equipment utilization high, 
extreme ruggedness and reliability 
necessary, and where high power 
is needed. 

Abridgments of papers presented 
at the Tractor Meeting will appear 
in future issues of the SAE Jour- 
nal. 


Papers Presented at the 1956 SAE National Tractor Meeting in Milwaukee 


A. W. Acker 
Henry Mfg. C Ir 


Implement Hitch with Load and W. P. MacKusick 


Depth Control and Associated 


Goodyear Tire and Rubber Cc 


Winterization of Construction 
Equipment—A Symposium 


“An Industrial job for the Agri- 
cultural Tractor” 


B. F. Chapman 
Pippin Construction 


f Equipment 
Cort 
“The Agricultural 
the Backhoe” 


Tractor and 


W. R. Dalenberg 

International Harvester C 

“The Utility Tractor’s Place on 
the Modern Farm” 


W. H. DuBois 

Bendix Products Divisior Ben 
dix Aviation Corr 
“Cerametallic Friction Material” 


John H. Edman 
John Deere Water 
Wks 

“The John 


Tractor 


Deere Three-Point 
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Hydraulic Controls’’ 


Thomas Evans 
Minneapolis-Moline C< 

“Design Considerations of the 
Three-Point Hitch for Minne- 
apolis-Moline 445 Tractors” 


]. A. Hallgren, and D. J. Wulpi 
nternational Harvester Co 
“Laboratory Fatigue Testing of 
Cears” 


Roy W. Johansen 

Allis-Chalmers Mfg. Cc 
‘Traction Boosting with Heavy 
Implements Having Transport 
Wheels” 


L. F. Larsen 
University of Nebraska 
“Nebraska Tractor Test Changes”’ 


“The Wide-Base Tubeless Tire” 


Cc. W. Murray and W. j. Schiap- 
man 

Wagner Iron Works 

“Industrial Leader Design Re- 
lated to Utility Type Tractors” 


Gc. L. Rothrock 
Cadillac Motor Car 
GMC 

““Dynamometer Testing of Gears 
in a Normal Environment” 


Division 


E. j. Wellauer 
The Falk Corp 
“What Do Calculated Gear 
Stresses Mean?” 


H. D. Young 
Sinclair Research 
Inc 

“Future Fuel Trends in the Farm 
Tractcr Field’’ 


Laboratories, 


M. GC. Mardoian 
International Harvester Co 


F. M. Baumgardner 
Engineer Research and Develop- 
ment Laboratories, Fort Belvoir 


J. A. Klisch 
Engineer Research and Develop- 
ment Laboratories, Fort Belvoir 


T. H. Fones 
Caterpillar Tractor Co 


WwW. W. Cornman 
Allis-Chalmers Mfg. Co 


A. Q. Spitler 
Engineer Research and Develop- 
ment Laboratories, Fort Belvoir 


P. W. Espenschade 


Engineer Research and Develop- 
ment Laboratories, Fort Belvoir 
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°56 Tractor Production Forum Ceramic Tools Look 


Sets Record Attendance Well Over 1000 ©0204, But Need 
Further Development 


HE 1956 Tractor Production 

Forum in Milwaukee was one of 
the most successful Forums spon- 
sored by the SAE Production Ac- 
tivity. As a result of the aggres- 
sive leadership of F. S. Mackey and 
S. K. Rudorf, both of A. O. Smith 
Corp., there was a record turnout. 
(More than 1600 attended the 
Tractor Production Forum and 
Meeting, Sept. 10-13). 

To enable more members to at- 
tend more panel discussions than 
in previous years, the forum this 
year consisted of nine panels in 
two days. There were three simul- 


PRODUCTION FORUM Sponsor F. S. Mackey 
briefing by S. K. Rudorf, General Chairman of the Forum. 


taneous panels on Monday morn- 
ing, three on Monday afternoon, 
and three on Tuesday morning. 
Subjects of the panels included 
Management Controls; Tools, Dies, 
Jigs, and Fixtures; Heat Treat- 
ment Techniques; Quality Control; 
Perishable Tools; Automation; 
Cost Reduction Programs; Gear 
and Spline Production; and Com- 
munications in Plant Operation. 

Luncheon on the two days was 
at the A. O. Smith Exhibit Hall, 
through the courtesy of Mackey, 
Sponsor of the Forum. 


right) gets a last minute 
Mackey is 


VERYONE is talking about ce- 

ramic tools, the panel on Per- 
ishable Tools was told, but no one 
knows very much about them. 
There are radical differences of 
opinion as to how good they really 
are. 

At present, ceramic tools are 
giving good semifinish and finish 
cuts; but machinists have trouble 
making rough cuts, particularly 
on steel. For best results, speeds 
about 1200 surface feet per sec are 
advised. 

Cemented carbide tools today 
are where carbide tools were in 
1930. Eventually they will be de- 
veloped into fine, inexpensive 
tools. They have the advantage, 
too, of being made of non-critical 
materials. 

Button-type tools are increasing 
in popularity. Speeds and feeds 
are similar to standard carbide 
tools. 

The question of who really de- 
signs a cutting tool was discussed. 
It appears that the tool designer 
and engineer iron out design and 
application problems. Then the 
tool analyst and tool investigators 
improve it by eliminating break- 
age, increasing life, and improving 
finish. The shop supervisor and 
machine operator change the tool 
design to eliminate chatter and 
shorten set-up time. 

Machinability computers are be- 
ing used to determine speed and 
depth of cut with a particular tool. 
They are helpful provided com- 
mon sense is used to correct com- 
puter data. For turning and 
facing, computer data is quite 


vice president, manufacturing, of A. O. Smith Corp. Rudorf is Mackey’s| reliable. 


assistant at A. O. Smith. 
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The Panel on Perishable Tools 
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TRACTOR PRODUCTION FORUM NEWS 


PANEL LEADERS: (Left to right) T. } 


Bruesewitz will be general chairman of '57 Forum 


Bruesewitz 


was led by R. S. Morford, Jr., 
Production Manager, Caterpillar 
Tractor Co. Panel secretary was 
Russell Saurs, Planning Super- 
visor, Caterpillar Tractor Co. 
Panel members were: Walter 
Fischbacher, LeTourneau - West- 
inghouse Co.; W. C. Leveck, Cat- 
erpillar Tractor Co., Carl Manz, 
Jacobson & Daw; A. J. Zocalli, 
Jacobson & Daw Co. 


Teamwork Is Key 
To Cost Reduction 


UTTING costs without cutting 

quality can best be accom- 
plished by enlisting all depart- 
ments — including sales —into a 
cost reduction program. One com- 
pany has design engineers, fore- 
men, and sales personnel on the 
cost reduction committee. 

Two important ways to get good 
ideas on how to reduce costs are: 
(1) free creative people from rou- 
tines and procedures as much as 
possible so that they can use their 
imaginations on that problem, and 
(2) create a receptive climate in 
the organization for new ideas. 

When deciding to buy new ma- 
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Ault, C. W. Goldbeck, R. M 


chinery it is necessary to analyze 
the expected annual return in 
cash. Some companies have set a 
minimum required return on all 
new investments. 

When deciding whether to make 
or buy a product, the following 
factors should be considered: 


(a) Cost—Get quotes from ven- 
dors and from your own 
shop. 

Capacity—Does your shop 
have the necessary manu- 
facturing capacity or will it 
have to expand. 
Equipment—Does your shop 
have the right type of 
equipment or must it be 
bought? 

Know-how—Do your per- 
sonnel know how to make it 
or will they have to learn? 


(b) 


(d) 


The panel on Cost Reduction 
was led by R. M. Bruesewitz, 


Works Manager of Power Products | 


Corp. Panel secretary was R. A. 
Dimberg, Allen-Bradley Co. Panel 
members were: F. M. Hunt, Evin- 
rude Motors; N. J. Kimber, Wag- 


ner Iron WKs.; B. R. Zitner, Globe- | 


Union, Inc.; Carl Rasmussen, 
Waukesha Motor Corp.; Roger 
Hubbel, Allis-Chalmers Mfg. Co. 


Quality Control Panel Hears: 


Good Enough Is Best 


PECIFYING perfection when 

perfection is unnecessary or un- 
obtainable is costly, the panel on 
Quality Control brought out. 

There is a growing awareness 
that men, machines, departments, 
and plants can do a more compe- 
tent job if they are not pressured 
into holding nearly impossible 
standards of perfection. Design 
|engineers are beginning to realize 
| that drawing tolerances and speci- 
| fications can be relaxed safely un- 
der certain conditions. 
| §till to be answered, however, is 
|the old question: “Who should es- 
itablish quality levels?” Ulti- 
mately the customer is the one 
who decides how perfect the prod- 
uct must be. 
| The panel on Quality Control 
met on Monday afternoon, Sept. 
10, in Milwaukee with approxi- 
mately 130 participants. Panel 
leader was H. L. Rittenhouse, Di- 
rector of Quality Control, Euclid 
Division, GMC; secretary was L. S. 
Eichelberger, Asst. Director of 
Quality Control, A. O. Smith Corp. 
Members were: Floyd Diehl, Inter- 
national Harvester Co.. P. J. Kind- 
ley, Allison Division, GMC; S. R. 
Seidler, Deere Manufacturing Co.; 
William Esty, Wisconsin Motors 
Corp. 


Future of Automation 
Depends on People 


with skilled labor, the panel on 
| Automation was told. On the con- 
| trary, there is a growing need for 


A vith skilled will not do away 
| 


'technicians able to service the 
|complicated modern machinery 
i'that is now in plants. As elec- 
'tronically controlled equipment is 
linstalled the need for competent 
technicians will grow acute. 

Electronically and taped-con- 
‘trolled machinery will be particu- 
|larly useful to small lot manufac- 
turers who need flexible machine 
| tools. 

W. B. Shimer, DeSoto Division, 
Chrysler Corp. was panel leader. 
J. R. Coughlin, DeSoto Division, 
was secretary. Panel members 
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were: G. R. Olson, The Ingersoll 
Milling Machine Co.; G. C. Joynt, 


Tractor and Implement Division, | 


Ford Motor Co.; B. D. Smith, In- 
ternational Harvester Co.; T. E. 
Seavey, Pontiac Motor Division, 
GMC; Gordon Swardenski, Cater- 
pillar Tractor Co.; R. M. Olsen, 
Massey-Harris-Ferguson, Inc. 


Communications Is 
Management's 
Responsibility 


HE efficiency of communications 

in an organization depends on 
the attitude of top management 
and the climate it fosters. Gen- 
erally, the easier it is to “get in to 
see someone” the better the sys- 
tem. 

However, an equally important 
function of management is to cut 
unnecessary communications. Too 
many meetings, too many copies 
of memos to people who don’t need 
them, and too many telephone 


calls, can be just as paralyzing as 
too little. 
The criteria 


for what is too 


TRACTOR PRODUCTION FORUM NEWS 


much and what is too little de- 
pends upon the company, upon 
the persons communicating, and 
upon the method of communica- 
tion. The following maxims have 
been found useful at times: 


(1) Don’t depend on oral com- 
munication. Follow up with 
a written memo or letter. 
Foremen are the Key to good 
plant communications. 
Don’t just “give ’em the 
facts.” A good communi- 
cator analyzes his audience 
and gives only what it needs 
in a form it can use imme- 
diately. 
Share management deci- 
sions aS much as possible 
with as many as possible. 
C. W. Goldbeck, Thompson Prod- 
ucts, Inc., was leader of the panel 
Communications in Plant Opera- 
tion. F. W. Sward, Chicago Dis- 


(2) 


(3) 


(4) 


trict Manager of the Valve Divi-| 


sion, Thompson Products, Inc. was 
secretary. Members were: R. L. 
Howes, Television Receiver De- 
partment, General Electric Co.; 
P. H. Neville, president. The Leece- 
Neville Co.; Norman Shidle, Editor, 
SAE Journal; G. D. Wolfe, Chief 
Industrial Engineer, the Heil Co. 





PANEL LEADERS: (Left to right, standing) |. D. Graham, W. B. Shimer, 


HL. Rittenhouse, E. |. Leewe 
R. S. Morford, Jr. 
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(Seated, left to right) W. R. Catey, 





Electronics, Optics, Plastics, 
Automatic Gaging Portend 


Tool Revolution 


EW and more economical ways 
of tooling are being sought in 
the tractor and aircraft industries. 
The grouping of these two indus- 
tries together is not as incongru- 
ous as it sounds since production 
quantities are similar in both. 
The aircraft industry has found 
that use of alignment telescopes, 
jig transits, and sight levels for 
setting up takes less time and floor 
space than conventional plumb 
line and measurement procedures. 
Simple light plates and gages can 


be used instead of conventional 
heavy masters. Better mold line 
coordination is achieved without 


need of precisely machined sur- 
|faces on which to place master 
templates. 

The application of electronic 
controls to machine tools is lag- 
ging the development of theories 
and equipment. When industry 
makes full use of the electronic 
devices which are available now, a 
small manufacturer will be able to 
operate his automatic machine 
tools at low production volume as 
cheaply as a highly automated 
plant at high volume. 

Automatic gaging is now being 
developed that is more than “go- 
'no-go.” It will control flow time, 
and prevent line jams. 

Building block tooling also looks 
promising. Capital investment can 
be reduced and extremely flexible 
tools are possible with this ap- 
proach. Power units, slide units, 
locators and other components of 
a machine tool can be re-arranged 
on a common base to do different 
jobs. 

The Tools, Dies, Jigs, and Fix- 
tures Panel had W. R. Catey, Tech- 
nical Assistant to the Manufactur- 
ing Manager of Ford Motor 
Company’s Aircraft Engine Divi- 
sion as leader. Secretary was H. 
C. Morse of the same company. 
Members of the panel were: W. E. 
Brainard, Kearney & Trecker Ma- 
| chine Tool Co.; H. V. Schwalen- 
|berg, North American Aviation, 
Inc.; B. W. Bacon, Ford Motor Co.; 
Harvey Prill, Wisconsin Motor 
Corp.; M. N. Nelson, International 
Harvester Co. 
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BUFFET LUNCHEON at A. O. Smith Corp.'s exhibit hall was given on 
two days through the courtesy of F. S. Mackey, Production Forum 


Sponsor 


Luncheon and Forum was well-attended 


How To Heat Treat Without 
Distortion Is Major Concern 


OST of the 150 men who at- 
tended the Panel on Heat 
Treatment Techniques were inter- 
ested in finding out how to ob- 
tain desired metallurgical changes 
without corresponding dimen- 
sional change. For instance, one 
problem involved distortion of a 
4 in. thick disc with a 1% in. 
pitch diameter internal spline 
broached through it. It was made 
of Armco iron (for its non-mag- 
netic properties) and the part re- 
quired a hardness of R,. 40-45 in 
the spline. When carbonitrided 
and induction hardened in the 
spline, the part went out of flat 
and also closed in. 
The solutions suggested by the 
panel were: 


(1) Quench on a splined plug 
after carbonitriding. 
Broach oversize to compen- 
sate for shrinkage and quench 
in a flat die. 
Use integral spray quench in 
the inductor to obtain an even 
quench. 

Other points brought out during 
panel session were: 


(2) 


(3) 


(1) Carbon restoration to over- 
come decarburization is coming 
into increasing use since it tends 
to reduce machine costs and to 
improve quality in certain cases. 
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(2) Atmosphere control to elim- 
inate undesired changes in metal 
and in quenching media is becom- 
ing increasingly important. It 
maintains good quality at rela- 
tively low cost. 

The leader of the Heat Treat- 
ment Techniques Panel was J. D. 
Graham, Chief Materials Engineer, 
International Harvester Co. Panel 
secretary was D. J. Wulpi of the 
same company. Panel members 
were: H. J. Bates, Fairfield Mfg. 
Co.; J. H. Clark, International 
Harvester Co.; M. L. Frey, Allis- 
Chalmers Mfg. Co.; S. L. Henry, 
A. O. Smith Corp.; N. K. Koebel, 
Linberg Engineering Co. 


New TechniquesinGear 
And Spline Production 


HE Panel on Gear and Spline 

Production indicated that there 
is a trend toward finer pitch spur 
and planetary gears. Whereas in 
the past there were 7 to 14 teeth 
per inch, now the trend is up to 20. 

Finer pitch gears will permit 
more torque to go through the 
small gear sets now being used in 
small transmissions. 

Splines are being cold rolled be- 


cause it is less expensive. Gears 
are being hard finished. This adds 
an operation but improves quality 
and eliminates burring. 

Shotpeening specifications are 
being put into original designs of 
gears and splines, including cast 
iron gears. 

Approximately 200 participants 
attended the Gear and Spline Pro- 
duction Panel which was led by 
T. J. Ault, president and general 
manager, Long Manufacturing Di- 
vision, Borg-Warner Corp. D. T. 
Sicklesteel, manager of industrial 
sales of the same company was 
secretary. Members were: Paul 
Burke, Borg-Warner Corp.; Harry 
Pelphrey, Michigan Tool Co.; A. S. 
Beam, Vinco Corp.; Willis Cole- 
man, Gleason Works; B. F. Bregi, 
National Broach & Machine Co.; 
John Staub, Wheelabrator Corp. 


Seek New Management 
Techniques to Keep 
Imaginations Stirred 


ON’T allow routines and devices 
to lull you into complacency 

the Management Control Panel 
warned. Cost reduction and con- 
trols are a never ending part of 
doing business. Reports must be 
analyzed, decisions must be made, 
and action must be taken; other- 
wise you are just fooling yourself 
that you are controlling the busi- 
ness. 

One way of Keeping enthusiasm 
high is to inject continually new 
devices and techniques that will 
stir the imagination and efforts of 
everyone from the president to the 
sweeper. 

Objectives should be stated for 
all. Weekly meetings of depart- 
ment heads to review operating 
results is another method of keep- 
ing people on their toes. 

One way to sell the foreman on 
use of budget reports and man 
power control is by emphasizing 
the financial size of the depart- 
mental operations. 

The panel leader was E. J. Leewe, 
A. O. Smith Corp. D. H. Davis, 
A. O. Smith Corp. was secretary. 
Members were: F. O. Kovich, A. P. 
Controls Corp.; A. Hall, Nordberg 
Mfg. Co.; W. L. Cleveland, Bucy- 
rus-Erie Co.; J. D. Gray, Booz 
Allen & Hamilton. 
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Varied 


Production 


and Design 


Sessions Attract 2585 Registrants to the 


National Aeronautic Meeting 


HE SAE National Aeronautic 

Meeting was held October 2-6 in 
Los Angeles. First two days were 
given over to 14 panel discussions 
constituting the Aircraft Produc- 
tion Forum. Next two days were 
taken up with 11 sessions for the 
presentation of papers on both 
production and design subjects. 

These four days of intensive 
technical discussions were fol- 
lowed by a dinner-dance Saturday, 
October 6. 

Production engineers found the 
Forum panels so valuable that the 
only complaint heard was that 
participants couldn’t listen in on 
several panels at once. Traffic was 
neavy from the General Petroleum 
Auditorium, where some panels 
were held, along Wilshire Boule- 
vard to panels at the Statler, and 
from the Statler across Seventh 
Avenue to the Zenda Ballroom, 
where still other panels convened. 

The nearly 1900 production men 
who attended the SAE Aircraft 
Production Forum, largest in SAE 
history, proved that the supersonic 
airplane already is throwing off 
plenty of heat in the factory. 
Manufacturing men, in panel after 
panel, reported that they’re on the 
threshold of needed revolutionary 
methods and processes to build 
airplanes that’ll fly through the 
thermal barrier. 

H. V. Schwalenberg, general 
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REGISTRATION DESK was a busy place. In the first two days, 1879 
people registered. Total for the week was 2585, which is a new record 
for SAE Aeronautic Meetings in Los Angeles 





YESTERDAY, TODAY, AND TOMORROW: (left to right) Burt Raynes, 
general chairman of the 1955 Aircraft Production Forum; Boyd Bucey, 
general chairman of tne 1957 Aircraft Production Forum; and H. V 
Schwalenberg, general chairman of the 1956 Aircraft Production Forum. 





75 


, 


LS 


EXECUTIVE COMMITTEE which p!anned the very successful two-day SAE Aircraft Production Forum was 


comprised of: 


Top (left to right) : B. K. Bucey, | 


man H. V. Schwalenberg, C. S. Glasgow, and C. E. Barnes 


Bottom left (left to right) 


Bottom right (left to right) 


chairman of the Forum, pretty 
well wrapped up the discussions 
that came out of the 14 panels, 
held over two days, when he said: 
“This Forum showed what produc- 
tion and design engineers are do- 
ing to hasten the advent of super- 
sonic jets far exceeding the speed 
of sound. They’re devoting them- 
selves to: 


1. Developing design criteria 
and applications for new ma- 
terials. 

Finding new manufacturing 
techniques for fabricating 
new high-strength, thermal- 
resistant materials being in- 
troduced for airframe struc- 
tures. 

Defining their needs for 
new and different machine 


L. M. Limbach and C. S. Wagner 
A. W. Morgan and J. A. Logan 


tools and equipment to in- 
sure efficient high-rate pro- 
duction. 

Searching for ways of insur- 
ing reliability of subsystems 
—such as radar, radio, fire 
control, and powerplant con- 
trols—when subjected to this 
new high-temperature envi- 
ronment.” 


The application and fabrication 
of new materials were examined 
at several panels. Coming jets will 
need structural parts forged from 
high-strength steels and titanium 
alloys. Current forging methods 
aren’t good enough, it was said. 
The shapes are large and bulky, 
call for too much machining. And 
these metals are far tougher to cut 
than aluminum alloys. Present- 


A. Van Hamersveld, Forum Sponsor L. A. Carter, Forum General Chair 


day machines and cutting tools 
aren’t up to it. One production 
man said that machining tech- 
niques are 25 years behind our 
needs. 

Participants in the panel on 
numerically-controlled machines 
showed that there’s a real move- 
ment under way to shrink this 
25-year gap. The marriage of dig- 
ital computer and machine tool 
promises high dollar returns to 
manufacturers of aeronautic ma- 
terial. 

At last year’s Forum, numerical 
control was recommended only for 
simple machining forms to make 
this machining technique eco- 
nomically justifiable. This year, 
new programming advances make 
possible manufacture of more 
complicated shapes by numeri- 
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PRODUCTION FORUM PANEL LEADERS shown above are (left to right) J. A. Van Hamersveld, W. T 
Barker, F. L. Dobbins, R. A. Fuhrer, O. E. Erwin, A. E. Hill, L. L. Galloway, N. H. Shappell, W. V. Stackhouse, 
(co-leader), and N. J. Tatham. Missing from the photograph are panel leaders A. H. Petersen, F. E. Mc- 
Panel co-leaders not shown were: L. K. Pratt, 


Creery, A. J. Guzinski, R. B. Jackman, and H. T. Hodgetts. 
R.H. Gilliland, J. W. Evans, L. F. Bonza, R. B. Scott, J 
R. L. Hand, O. T. Pfefferkorn, E. A. Green, and G. W. Papen 


W. Hinchcliffe, Jr., 


cally-controlled machines. (Pro- 
gramming is the preparation of 
instruction package for the ma- 
chine and its control system to 
make the part. Instructions are 
presented to the machine on mag- 
netic tapes, punched paper tape, 
or punched cards.) 

New methods satisfying needs 
for fabricating new aeronautic 
materials will bring a new look to 
tomorrow’s factories in other ways 
too. For instance, the trend to- 
ward epoxy and silicone resins for 
constructing honeycomb cores will 
bring autoclaves to furnish the 
high temperatures and pressures 
required. Heat-treating facilities 
will exude cold vapors instead of 
hot gases, with temperatures down 
to —100 F being used. 

More and more heat will be 
needed to fabricate new materials 
and also to retain their physical 
properties during manufacture. 
Power requirements are bound to 
rise sharply. It takes more ma- 
chine muscle to cut chips from 
high-strength steels and titanium. 
Panel participants also look for 
more control equipment through- 
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FRANK FINK AND W. C. HEATH 
stand in front of large replica of 
Oscar awards of the motion picture 
industry at the entrance to the 
Academy Awards Theatre where 
one session of the Aeronautic 
Meeting was held. At this session, 
a new Walt Disney film “‘Atoms 
for Peace’’ was previewed. Dr. 
Heinz Haber, who appears in the 
film, explained its production. 


At the time it was shown to SAE, 
the film was in preliminary form 
and many of the animated se- 
quences were unfinished, which 
gave viewers an idea of how such 
a film is produced. The film will 
be completed and shown on tele- 
vision early in 1957 





M. Rogers, K. A. Wilhelm, J. W. Armantrout, | 




































SAE PRESIDENT GEORGE DELANEY (right) presented a p!aque to 
F. Herbert Sharp in appreciation of his service to the Society as general 
chairman of this Meeting 


DONALD W. DOUGLAS (right), president of Douglas Aircraft Co., is 
congratulated by Elmer A. Sperry, Jr. (left) and Robert B. Lea (center), 
on his receipt of the 1956 E!mer A. Sperry Award “‘in recognition of his 
distinguished engineering contribution which has advanced the art of 
transportation through the development and production of the ‘DC’ 
series of airplanes."’ Sperry is the son of the late Elmer A. Sperry, in 
whose memory the award was established. Lea, chairman of the Elmer 
A. Sperry Board of Award, made the presentation on behalf of the 
four sponsoring engineering societies: the ASME, the AIEE, the Society 
of Naval Architects and Marine Engineers, and the SAE 


OT». 


out their plants to maintain closer 
control over their new processes. 

Discussions clearly pointed up a 
need for better transparent plastic 
glazing materials. Flight at su- 
personic speeds makes things too 
“hot” for current plastics. They 
can’t meet the optical require- 
ments for canopies and cabin 
windows under these operating 
conditions. Glass too has its lim- 
itations since it’s not free from 
distortion. 

Designing and building suitable 
edge attachments for glazing ma- 
terials was said to be an increas- 
ingly critical requirement. The 
disaster from explosive failure of 
a glazing panel, because of pres- 
surization at high altitudes, is an 
obvious hazard. 

The management of production 
programs for these new airplanes 
got a thorough going-over, with 
many helpful hints exchanged in 
various panels. 

One panel member, who dis- 
cussed facilities programming, of- 
fered this suggestion: Get your- 
self more general purpose machin- 
ery and equipment as your product 
becomes more complex and the 
materials you deal with tougher to 
cut. And if you’re buying special 
machinery, place a single contract 
for both design and construction 
of the prototype. Authorize only 
design initially, and you’re sure to 
run into procrastination in getting 
authorization for construction of 
the machine. Best and fastest way 
to shake down a prototype ma- 
chine is to test and evaluate it 
under actual production condi- 
tions. 

In the sessions on design engi- 
neering subjects, it was apparent 
that current design effort is con- 
centrated on heat transfer prob- 
lems more than on any other one 
area. 

Where at the SAE National Aer- 
onautic Meetings a year or two ago 
engineers confined themselves to 
defining the thermal barrier, this 
year they were able to examine it 
“stone by stone” and, in many 
cases, to suggest ways of removing 
hindrances to flight in the Mach 
2to10 range. For example, it was 
brought out that for a given alti- 
tude the faster the vehicle speed, 
the more friction with air mole- 
cules heats the structure .. . but 
the greater the altitude, the less 
dense the air an‘ the less heat in- 
put from the enveloping boundary 
layer. (The heat comes also from 
compression of air caught in the 
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path of the vehicle and from ex- 
othermic chemical reactions which 
take place between components of 
air due to energy exchanges.) 

At extreme altitudes the air 
density is so low that the mole- 
cules collide with each other in- 
frequently. They slip along the 
vehicle’s surface without transfer- 
ring energy to the metal. 

As a result of difference in air 
density a velocity of 20,000 fps at 
200,000 ft produces about the same 
equilibrium wall temperature as a 
velocity of 7000 fps at 100,000 ft 
altitude. 

The moral is, if you want a mis- 
sile to go fast and stay relatively 
cool, better fly it at very high alti- 
tudes. 

Better also give it a thin shell of 
high temperature material outside 
the basic structure, with coolant 
or insulation or both between the 
layers. The outer shell might be 
Inconel X, an alloyed nickel satis- 
factory up to 1500 F. The inner 
structure might be stainless steel 
cooled to 800 F, titanium cooled 
to 900 F, or aluminum cooled to 
400 F—the choice depending on 
the combined weights of the struc- 
ture and the cooling systems. 

To protect accessories within the 
aircraft from the heat from 
combustion chambers, electronic 
equipment, and the hot skin, it’s 
hecoming necessary to provide a 
heat sink within the aircraft, the 
Meeting disclosed. Rejecting un- 
wanted heat to the atmosphere is 
no longer sufficient. 

At speeds above Mach 2, ram air 
is hotter than the equipment to be 
cooled. Ram air can, of course, be 
expanded and cooled through a 
turbine. Theoretically by recover- 
ing and expanding ram air at 100% 
efficiency it could be returned to 
its ambient static temperature and 
used for cooling at any Mach num- 
ber. But in practice ram recovery 
losses and turbine inefficiency 
limit the maximum speed at which 
the process is effective, it was 
pointed out. 

At previous SAE Meetings it has 
been suggested that heat be re- 
jected not to the atmosphere but 
to the fuel. But at last month’s 
Meeting this was termed impracti- 
cal because the fuel absorbs so 
little heat during evaporation. 
Water absorbs six or seven times 
as much. So, even though it has 
to be stored in the plane until 


it is needed, water is more at- GENERAL CHAIRMAN of the Meeting F. Herbert Sharp and Mrs. Sharp 
tractive as a medium for absorb- enjoy a waltz at the dinner-dance held Saturday night, Oct. 6, as the 
ing unwanted heat through a heat last event of the Meeting. 
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Speakers at the four luncheons held in connection with the 
Meeting were: 


Brig.-Gen. Joseph D. Caldara 
Director of Flight Safety Research at Norton Air Force Base 
“Flight Safety and Problems that Can Be Seen for the Future’’ 


Lt.-Gen. J. M. Gavin 
Chief of Research and Development for the Department of 
the Army 


“Technical Trends in Research and Development’ 


Dr. Joseph Kaplan 
University of California at Los Angeles 
“The International Geophysical Year" 


W. C. McFadden 
Hycon Mfg. Co 


**Reconnaissance—More than Meets the Eye”’ 


These four talks will be summarized in next month’s SAE 
Journal. (Preprints are not available.) 


Toastmasters at the four luncheons were: B. F. Raynes, 
Rohr Aircraft Corp.; G. A. Fitzpatrick, Lockheed Aircraft 
Corp.; A. L. Klein, Douglas Aircraft Co., Inc.; and J. L. At- 
wood, North American Aviation, Inc. 





Video Inspector: 


Participants at the Quality 
Control Panel were treated 
to a demonstration of a new 
TV camera and set-up foi 
peering inside of thin wings 
and other hard-to-see-into- 
parts. It’s the smallest TV 
camera ever made, with one 
tube about the size of a cig- 
arette 

Lockheed developed the 
camera, says it’s heat resis- 
tant and fairly rugged. It 
produces a picture about like 
that on a home television 
receiver. Development is un- 
der way on one to produce 
even sharper definition 


The Unseen Audience: 


So large was the crowd 
that couldn’t attend the 
Panel on High-Temperature 
Sandwich Construction, the 
session had to be piped into 
an adjoining room. Same 
thing happened at the Panel 
on Extrusions. And both 
groups had summary sessions 
after the panels were for- 
mally adjourned 


Mousetrap Atoms: 


The audience at the 
Taursday night preview of 
the Walt Disney film “Atoms 
for Peace” came away unan- 
imous on the ingenuity with 
which Dr. Heinz Haber ex- 
plains the atomic chain reac- 
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tion in the film. Dr. Habe: 
used literally thousands of 
rousetraps, placed at ran- 
dom on a flat surface. Each 
mousetrap was set, with 
two ping-pong balls on it 
to represent neutrons. He 
merely tossed one ping-pong 
ball into the center of the 
mousetraps and WHAM- 
“ping-pong” neutrons flying 
off in all directions in ever- 
increasing numbers. 


New Hotel For ‘57: 


Forum Chairman H. V. 
Schwalenberg announced 
that next year the Aeronau- 
tic Meeting and Production 
Forum in Los Angeles will be 
held at the Ambassador Ho- 
tel. It has new convention 
facilities with ample capacity 
to handle Production Forum 
panels, technical sessions, 
and Aijircraft Engineering 
Display. 


More fet Liners: 

Engineers at the Meeting 
were interested in the second 
round in the jet air transport 
competition—for a turbine- 
powered counterpart of the 
DC-3. Convair has the ini- 
tial jump. with its recentiy 
announced 880. Dougias has 
its DC-9 on the boards, and 
Boeing is working on a 
smaller version of its 707... 
Don’t count the piston en- 


GEORGE F. WISLICENUS, director 
of the Garfield Thomas Water 
Tunnel, Pennsylvania State Uni- 
versity, who received the 1955 
Manly Memorial Medal for his 
paper, ‘Principles and Applications 
of Bypass Turbojet Engines."’ The 
paper was presented at the SAE 
Golden Anniversary Aeronautic 
Meeting in New York, April, 1955. 
It was published in full in the 1956 
SAE Transactions. Presentation of 
the award was made at the meeting 
by Kenneth Campbell, general man- 
ager of the Research Division, Cur- 
tiss-Wright Corp., and a member 
of the Manly Memorial Medal 
Board of Award that chose Wisli- 
cenus’ paper. 


gine out yet, some engineers 
were heard to say. Lockheed 
is producing a new version of 
the Constellation—it’s bigger, 
faster, has longer range 
This new Constellation will 
fly nonstop coast-to-coast. 


How Fast: 

The top speed limit for 
flight by man is Mach 3 
for flight by pilotless aircraft, 
it’s Mach 20. That’s what was 
predicted at one session. But 
one doubter shook his head 
and said: “I remember just 
a few years ago, when the 
experts told us Man was 
physically incapable of flying 
faster than Mach 1. Our 
present guesses on speed 
ceilings are going to move 
upward with time too.” 


Fancy Dress Affair: 

Knut Jonn of Scandinavian 
Airlines System arrived at 
the session at which he spoke 
dressed in a cold weather 
survival suit. Although SAS 
crews don the special cloth- 
ing and practice survival 
measures under realistic con- 
ditions, no passenger has yet 
had the need during the two 
years of SAS’s_ transpolar 
flights between Copenhagen 
and Los Angeles. 

SAS is planning to insti- 
tute polar flights between 
Copenhagen and Tokyo with 
DC-7’s, he reported. 


exchanger installed as part of a 
closed-circuit air cooling system. 

Thanks to advances in brazing 
techniques, tomorrow’s heat ex- 
changers will be more efficient, 
lighter, and cheaper, it was re- 
ported. Brazing is solving other 
high temperature problems, too. 
It is being used in fabrication of 
hollow cooled turbine blades and 
special sandwich structures. Fuse- 
lage-protecting afterburner 
shrouds, for example, are being 
made of perforated stainless foil 
0.002 in. thick bonded to 0.002-in. 
foil stainless core 3/16 in. in 
height. Such shrouds serve as self- 
supporting cool-air ducts and as 
insulation. AISI Type 321 stainless 
shrouds operate up to 1300 F; In- 
conel shrouds are good to 1700 F 
and, for short periods, even to 
2000 F. 
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MEMBERS OF THE PROGRAM COMMITTEE for the technical sessions of the SAE Aeronautic Meeting 


sat together at the luncheons. 


Top (left to right): F. H. Sharp, J. B. Wassall, F. W. Fink, W. T. Dickinson, J}. H. Famme, W. C. Heath, 
J. |. Hamilton, W. R. Ramsaur, R. H. Loughran, and C. H. Stevenson. 


Bottom (left to right): H. W. Holzapfel, F. E. McCreery, H. W. Zipp, C. J. Breitweiser, J. H. Dannan, 
W. T. Immenschuh, L. D. Bonham, and J. F. Schirtzinger. 


Presentations at the 1956 SAE National Aeronautic Meeting, Los Angeles, October, 1956 


R. F. Adickes 

ALPA-TWA New Plane Evalu 
ation Committee 

“The Transport Airplanes from 
the Pilot’s Viewpoint” 


B. E. Allen 

Maj.-Ger USAF, Military Air 
Transport Service 

“Operating Experience with Tur- 
boprop Engines’’ 


R. R. Berlot 

The Ramo-Wooldridge Corp. 
“Analysis of a Hydraulic Servo 
Using a Pressure Control! Valve"’ 


Joel Ferrel and R. W. Harvey 
ARO Inc 

“Simulated Altitude Testing in 
the USAF Engine Test Facility’ 


Cc. L. Cetline 

Convair Division, General Dy 
namics Corp 

“A Look at the Concept of Vi- 
bration and Noise Environmental 
Testing” 


D. j. Creen 

Lear, Inc 

“Theoretical Concepts of New 
Airborne Navigation Systems”’ 


L. R. Hackney 

Air Logistics Corp 

“The 'tnfluence of a Ground 
Support System on Combat 
Mobility” 


R. Hadekel 

The Sperry Gyroscope Co., Ltd 
“Integrated Control Systems for 
Aircraft” 
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Vv. B. Hart 

Boeing Airplane Co 

“Electric Equipment Problems in 
Supersonic Vehicles’ 


F. W. Hodgdon Ill 

El Segundo Division, Douglas 
Aircraft Co., Inc 

“The Effect of High Frequency 
Impact Loads on Airplane Land- 
ing Gears” 


D. H. Jacobson and R. A. Rogers 
Allison Division, General Motors 


Cort 
“Propellers for High Speed Air- 
craft” 


Cc. W. Jeffs 

North American Aviation, Inc 
“Selection of an Advanced 
Weapon System”’ 


Knut Jjonn 

Scandinavian Airlines System 
“Problems of Trans-Polar Op- 
erations” 


John Karanik 

Grumman Aijrcraft Engineering 
Corp 

“Fuel Balance System for Super- 
sonic Airplanes” 


CG. R. Keller and E. R. Buxton 
Autonetics Division, North 
American Aviation, Inc 

“The Synthesis of Aircraft Hy- 
draulic Servos’’ 


J. V. Long, C. D. Cremer and 
R. S. Muelier 

Solar Aircraft Co. 

“High Temperature Brazing of 
Cas Turbine Components” 


R. E. Middleton 

Lockheed Aircraft Corr 
“Hydraulic and Pneumatic Prob- 
lems in High Performance Air- 
craft” 


M. M. Miller 

Santa Monica Division, Douglas 
Aircraft Co., Inc 

“Sound and Furor—The jet 
Noise Suppression Age”’ 


A. R. Perl and J. H. Hood 
Convair Division, General Dy 
namics Corp. 

“Air Conditioning and Pressuri- 
zation Equipment Requirements 
for High Performance Flight” 


B. A. Rose 

Lockheed Aircraft Cort 

“New Tools to Lick Aircraft 
Equipment Noise Problems” 


Panel on 


Chairman—P. A. Colman 
Lockheed Aircraft Corp 
Secretary—H. C. Blinn 
Lockheed Aircraft Corp 


Victor Hudson 

Convair Division, General Dy 
namics Corp 

“The Potential Economic and 
Technical Cains from Improved 
Icing Simulation Methods” 


]. K. Thompson 

Wright Air Development Center 
“Experience to Date with icing 
Simulation by Spraying Water 
From a Tanker Type Aircraft” 


W. E. Reese 

Northrop Aijrcraft, Inc 

“The Role of Ground Operations 
in a Weapon System’”’ 


H. M. Rush 

Rohr Aircraft Cort 

“High Temperature Sandwich 
Structure—Present State of De- 
velopment and Outlook for the 
Future” 


Helmut Schlitt 

Bell Aircraft Corr 
“Technological Barriers to Prog- 
ress in the Field of Navigational 
Instrumentation” 


W. C. Schreyer and K. B. Yost 
Northrop Aircraft, Inc 
“Vibration Testing Techniques 
for Large Specimens”’ 


Icing 


C. H. Fish and Jj. B. Werner 
Lockheed Aircraft Corp. 
“Problems of Icing Simulation 
and Instrumentation in a Wind 
Tunnel” 


}. B. Howe 

Aero icing Research Lab., Mt 
Washington Icing Establishment 
“Development of the New Icing 
Facilities of the Mt. Washington 
icing Establishment” 


K. CG. Englar and R. H. Diamond 
Santa Monica Division, Douglas 
Aircraft Co., Inc 

“Factors Affecting Model Design 
for Simulated Icing Tests” 





Technical Committee Progress 





Rocket Igniters Applied to Jets 


HE increasingly difficult problem 

faced in jet engine ignition has led 
Reaction Motors to apply its rocket 
engine ignition experience to the de- 
velopment of a torch igniter system 
for jet engines. 

This system, M. N. Olsen of Reaction 
Motors, told the Aircraft Gas Turbine, 
Ramjet, and Rocket Engine Ignition 
Subcommittee of the SAE Ignition Re- 
search Committee, has many advan- 
tages: It 


@ uses available propellants. 

@ is reliable. 

@ has an indefinitely long burning 
period. 
furnishes large amounts of high 
temperature ignition energy. 
occupies a sMall space envelope. 
is relatively light and not affected 
by the engine environment. 


The system is presently undergoing 


environ- 
De- 


testing in the 
at Wright Air 


qualification 
mental chamber 
velopment Center. 

Rocket manufacturers have had to 
find out how to ignite fuel in flow 
ranges from a few grams per second 
to hundreds of pounds per second of 
liquid propellants and liquid-gaseous 
combinations, Olsen pointed out. Many 
different ignition means have been de- 
veloped and used, including torch ignit- 
ers. The first of these was an alcohol- 
water-oxygen, high tension spark torch 
igniter used on the RMI-6000 engine 
series. In modified form it is still used. 


Many Ignition Means Tried 


In developing torch igniters, rocket 
engineers have tried a variety of igni- 
tion means including catalysts, and 
high and low tension surface-gap plugs 


at various energies and spark repeti- 


Bonney Named Chairman of Committee A-4 


RED S. BONNEY of United Air Lines 

was recently appointed chairman of 
Committee A-4, Aircraft Instruments, 
of the SAE Aeronautics Committee. 
He succeeds William K. Bonas of Glenn 
L. Martin Co., who served as chairman 
for seven years. 

Through the cooperative efforts of 


Fred S. Bonney 


engineers from instrument users, man- 
ufacturers, and the Civil Aeronautics 
Administration, Committee A-4 has 
written 22 standards, over the years. 
These have served as the basis for CAA 
Technical Standard Orders (TSO’s) 
covering instrumentation. 

The Committee makes every effort to 
keep the standards up to date with 
advances in the field of instrumenta- 
tion. Eleven of the 22 standards are 
presently under revision. Two other 
recently revised standards and one new 
standard are ready for publication. 
These three are: 


AS 405A, Fuel 
Instruments 
AS 412A, Carbon Monoxide Detector 
Instruments 

AS 418, Maximum Allowable 
speed Indicators 


and Oil Quantity 


Air- 


The committee is also preparing 
seven new Ajircraft Recommended 
Practices (ARP’s) on instruments and 
has just completed preparation of a 
proposed military specification on 
Small Size Hydraulic Pressure Gages 
(1”), in cooperation with Committee 
A-6, Aircraft Hydraulic & Pneumatic 
Equipment. 

Committee A-4 Chairman Bonney is 
an electrical and instrument staff engi- 
neer for UAL 


tion rates. They’ve also experimented 
widely with gas and gas-liquid com- 
binations. 

Olsen spoke at the September 21 
meeting of the Subcommittee, which 
was held in Toronto with Chairman 
Charles Dean presiding. 


Engine Group Moves 
On Nomenclature Projects 


HREE types of definitions needed for 

its project on terminology have been 
established by the recently authorized 
Nomenclature Subcommittee of the 
SAE Engine Committee. The types 
are: 


® General definitions. 

® Definitions based on geometric re- 
lationships of the engines. 

® Definitions based on thermody- 
namic functions of the engines. 


Separate groups have been estab- 
lished to work toward standard nomen- 
clature on each of the three types of 
definitions. 

These steps, completed at the second 
meeting of the subcommittee last 
month, mark initial progress on the 
groups assigned to the “Terminology” 
project. 

The subcommittee also assigned a 
project on free-piston nomenclature to 
a fourth group 

The terminology project covers 2- 
and 4-stroke-cycle diesel and gasoline 
engines. Terminology for free-piston 
engines will be integrated where pos- 
sible with conventional engine termi- 
nology. 

The third meeting of this Subcom- 
mittee was held at the time of the SAE 
National Diesel Engine Meeting (No- 
vember 1-2). 


SAE 
HAS MOVED 


its headquarters to: 


485 Lexington Ave. 
New York 17, N.Y. 


Tel: OXford 7-3340 
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SECTIONS 


Baltimore G.B. 


NOVEMBER 1956 


Gets 


Program Perspective 


Overcoming such obstacles as 
distance and diversity of interest 
is the avowed objective of the 
Baltimore Section Governing 
Board in planning 1956-1957 
meetings. 

The distance factor is really a 
time-distance problem brought 
about by needs of members to 
travel up to 100 miles over 
crowded highways from _ such 
points as York, Pa. and Hagers- 
town, Aberdeen, and Annapolis, 
Md. 

Diversity results from the fact 
that members include: 

@ men engaged in the basic de- 
sign and testing of engines and 
vehicles for both military truck 
and marine applications; 

@men engaged in fuels and 
lubricants studies; 

@men interested in railroad 
diesels, their fuels and their roll- 
ing stocks; 

@men operating and main- 
taining vehicle fleets; 

@ men representing the aircraft 
industry; 

@and men particularly inter- 
ested in production problems. 

This may not sound too differ- 
ent from some other Sections, 
especially the larger Sections. 
However, the problem is intensi- 
fied by the low density of mem- 
bership in the many fields coupled 
with the high degree of speciali- 
zation of these members—making 
it difficult to present technical 
topics on a level to satisfy the 
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specialist without driving away 
the other members. 

Baltimore’s Board of Govern- 
crs attacked the problem last 
Spring when they laid the ground 
work for the 1956-1957 Section 
program. At this meeting the 
year’s program was outlined and 
discussed, definite topics were se- 
lected for each meeting, and in 
some cases actual papers and 
speakers were selected. Results 
of this careful planning is a reali- 
zation of a need for technical 
coverage of topics having broad 
rather than specialized appeal to 
the engineers in the area. 

Launching the new program, 
the 1956-1957 Baltimore Section 
held a get-together dinner-dance 
under the stars on a patio over- 
looking the Chesapeake’ Bay. 
The technical meetings will be- 
gin with a paper, “Where Does 
the Fuel Go?” Ai field trip to the 
Aberdeen Proving Ground as 
guests of the American Ordnance 
Association also is scheduled. 


Section Capitalizes 
On Difficult Situation 


A missing rostrom light provided a 
valuable experience for the Twin City 
Section. 

At a recent meeting of the Section, 
when the guest speaker called for 
slides, he found himself completely in 
the dark—unable to use his notes— 
since the lights had been turned off in 


order to use the projector. 

The resourceful engineers of the 
Twin City Section solved the situation 
by much switching of lights in an 
outer room. 

The episode, however, did prompt 
the officers to make a check list, simi- 
lar to one used at National Meetings, 
to which they can refer before each 
Section meeting. 

Number one on the list is a light 
for rostrum. This is followed by: 


2. public address system 
3. screen and projector 
a. Slide 35 mm or 242% 
b. movie 8 mm or 16 mm 
. identification badges 
locate light switches in meeting 
room 
. Material and personnel 
freshments 
7. blackboard 
8. person to meet speaker 
9. tickets and change for dinner 


Other Sections may have items 
which, from experience, they would 
add to this list. It is the hope of 
Twin City members, however, that 
their embarassing experience will en- 
courage other Sections to make a 
check list before there is a need for 
one. 


So. Cal. Tones-Up 
With Colored Notices 


Southern California Section has 
come out in technicolor. Presumably 
working on the basis that color has a 
psychological effect on humans, the 
Section officers endorsed a_ color 
schedule for meeting notices. 

Breaking down the meetings to four 
types, they then selected colors ap- 
propriate for the occasion to be used 
for announcements. 

They’ll have “salmon” for dinners: 
notices for field trips will travel in 
“yellow”; panels will come out in 
“green”; and there will be “blue” 
seminars. 


for re- 





From Section Cameras 


] Dr. D. R. Diggs, supervisor of the 
* engine test group, Petroleum Lab- 
oratory, E. I. duPont de Nemours & 
Co., Inc., spoke on “The Fuel Require- 
ments of Tomorrows Engines” at At- 
lanta Section’s Sept. 10 meeting. 


At the same meeting, J. A. Ewing 

»of E. I. duPont de Nemours & Co. 
Inc., animated his talk, “The Single- 
Cylinder Demonstration Engine,” by 
using different fuels to show the im- 
portance of anti-knock quality and fuel 
type on knock and preignition 


Preceding the talks, J. S. Reed 

« (left), 1954-1955 chairman of the 
Atlanta Section, presented Elmer E. 
Sanborn (right), immediate past- 
chairman, with a certificate of appre- 
ciation for office held. Atlanta ad- 
vanced from Group to Section status 
during Sanborn’s administration 


Guest speaker at Kansas City Sec- 

* tion’s September meeting was C. H. 
Nystrom, assistant chief engineer 
fuel injection section, American Bosch 
Division, American Bosch Arma Corp 
Nystrom, who was 1955 chairman of 
the Southern New England Section, 
discussed the interest of the automo- 
tive manufacturers in fuel injection 


Ralph M. Parker, consulting engi- 
*«neer of Holger Anderson, Inc 
spoke on “The Use of X-Ray in Mod- 
ern Aircraft Maintenance” at the 
October meeting of the Atlanta Section. 

A paper entitled “Radiographic In- 
spection in Aircraft Structure,” pre- 
pared by Albert D. Edwards, radiogra- 
pher of Delta Air Lines, Inc., was also 
read at the meeting. 

A feature of the meeting was a field 
trip through the Delta Air Lines’ new 
maintenance installations at the At- 
lanta Airport. 


Principals at Cleveland Section 

« Sept. 17 meeting are left to right: 
Section Chairman A. D. Gilchrist; 
speaker Richard Outcalt of Outcalt, 
Guenther & Associates; speaker 
Clarke Croft, chief aeronautical spe- 
cialist in charge of the control tower 
at Cleveland Hopkins Airport; and the 
speakers’ sponsor Claude F. King, 
Cleveland Commissioner of Airports. 
The meeting was held in the NACA 
auditorium after a tour of Cleveland 
Hopkins Airport. Outcalt spoke on the 
designing of the airport and Croft cen- 
tered his comments on flight control. 
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Delaney Speaks 
To Twin City Section 


? fF 


“Designing an Automobile” was the 
topic of SAE President George A. 
Delaney (right) when he spoke at the 
Twin City Section’s Sept. 13 meeting. 


aw = 


CHICAGO 


P. P. Polko, Field Editor 


Honoring Dr. C. G. A. Rosen, se- 
lected as the L. Ray Buckendale Lec- 
turer for 1955, some 400 engineers and 
associates gathered Oct. 9 to hear him 
present the Lecture at a special meet- 
ing of the Chicago Section. The topic 
selected by Dr. Rosen was “The Role 
of the Turbine in Future Vehicle 
Powerplants.” 

Established in memory of SAE Past- 
President L. Ray Buckendale, the Lec- 
ture Committee selects for the annual 
lecturer a distinguished authority in 
the technical areas of commercial or 
military ground vehicles, directed to- 
ward filling the needs of young engi- 
neers and students for up-to-date 
practical knowledge. 

Dr. Rosen is a past-president of the 
Society and consultant to the presi- 
dent of Caterpillar Tractor Co. A 
temporary illness prevented Dr. Rosen 
from presenting the Lecture last year 
as originally scheduled. 
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Seated at the speaker’s table are left 
to right: W. E. Swenson, Procedure 
chairman, Twin City Section; A. L. 
Preston, Section secretary; and S. H. 


Knight, Section chairman. 

SAE Journal Editor Norman G. Shidle 
also spoke to the members on “Engi- 
neers We Have Met.” 


Rosen Gives Buckendale 
Lecture at Chicago Section 


a We 
sex S 


Dr. C. G. A. Rosen is congratulated 
by members of the Chicago Section as 
he receives the 1955 L. Ray Bucken- 
dale Lecture Award. Left to right 
are: Richard L. Smirl, vice-chairman 
of the Chicago Section and chairman 
of the Arrangements Committee; W. 
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R. Dalenberg, chairman of the Chi- 
cago Section; Dale Roeder, 1951 SAE 
president and 1955 chairman of the L. 
Ray Buckendale Lecture Committee; 
Dr. Rosen; and Wesley H. Day, vice- 
chairman of the Chicago Section Fuels 
and Lubricants Committee. 





Section Meetings 


ALBERTA GROUP 
November 19... Al San Club 
December 10... Al San Club 


ATLANTA 

December 6 T. A. Bissell, 
manager, SAE Meetings Division 
—‘Design Trends in 1957 Cars.” 


BALTIMORE 

November 15... P. R. J. Rey- 
nolds, chief navigator, Pan Amer- 
ican Airways.—‘Jet Stream Fly- 
ing.” Engineers Club. Dinner 
7:00 p.m. Meeting 8:00 p.m. 


BRITISH COLUMBIA 

November 19... George C. Clark, 
genera] manager, Cummins Die- 
sel Sales of British Columbia, 
Ltd.—“‘Operation Hour Glass.’’— 
Control of engine wear by dust 
protectio:.. Program illustrated 
by film. Hotel Georgia, Ball 
Room. Dinner 7:00 p.m. Meet- 
ing 8:00 p.m. 

December 10 . . . Panel of Local 
Service Managers. Handling cus- 
tomer service complaints. 


BUFFALO 

November 14 .. . Ladies Night 
Buffalo Trap & Field Club. Din- 
ner 7:00 p.m. Meeting 8:00 p.m. 
Special Features: Presentation of 
25 and 35 year Membership Cer- 
tificates. 


CENTRAL ILLINOIS 

November 29... A. L. London, 
professor of mechanical engi- 
neering. Stanford University.— 
“Free Piston Engines.” Pere 
Marquette Hotel. Dinner 6:30 
p.m. Meeting 7:45 p.m. Special 
Features: “How People Grow 
Old.” 


CHICAGO 

December 4... W. A. Turunen, 
General Motors Research.—‘‘Re- 
generative Whirlfire Engine for 
the Firebird II.” J. B. Bidwell, 
yeneral Motors Research.—‘Ex- 
perimental Chassis for the Fire- 
bird II.” Hotel Knickerbocker. 
Dinner 7:00 p.m. Meeting 8:00 
p.m. Special Features: Social 
6:15 p.m. 


CLEVELAND 

November 12... Gregory Flynn, 
Jr., assistant head mechanical 
development department. Gen- 
eral Motors Research Staff, Gen- 
eral Motors Technical Center.— 
“The Free Piston Engine.” Ho- 
tel Hollenden. Dinner 6:30 p.m 
Meeting 7:45 p.m 

December 10... T & M Activity 


DAYTON 

December 4... T. A. Bissell, SAE 
manager, Meetings Division.— 
“Design Trends of 1957 Automo- 
biles.’” Dayton Biltmore Hotel. 
Dinner 6:30 p.m. Meeting 7:30 
p.m. 


DETROIT 

November 13... Junior Group 
Tour & Dinner. Tour 3:00 p.m. 
General Motors Proving Ground. 
Dinner 6:00 p.m. L. C. Lund- 
strom, assistant director. General 
Motors Proving Ground. 
November 16... Student Activity 
Meeting.—“‘What’s New in the 
1957 Cars.” Small Auditorium, 
Rackham Educational Memorial. 
November 19 ... Joint Meeting. 
Engineering Materials Activity. 
Subject: “New Materials from 
Research to Production.” E. D. 
Maranda, Ford Motor Co.,— 
“Metal Developments.” E. J. 
Storfer, Chrysler Corp.,—‘‘Plastic 
Developments.” G. L. Leithauser, 
GMC, — “Paint Developments. 
Production Activity. Subject: 
“What Price Precision?” Carl 
Beach, vice president, Charge of 
Sales, Cincinnati Milling Ma- 
chine Co. Truck and Bus Activ- 
ity. Subject: “What Does GVW 
Mean?” L. T. Flynn, General 
Motors Truck & Coach.—‘The 
Relationship between GVW & Ve- 
hicle Performance.” C. A, Lind- 
blom, International Harvester 
Co.,—"‘The Relationship between 
GVW & Stopping Ability.” F. 
E. Sandberg, Ford Motor Co. 
“The Relationship between GVW 
& Vehicle Durability.” B. G. 
Booth, GMC, — “Highways, Le- 
gal Aspects of GVW.” D. B. 
Smith, Consolidated Freight Co. 
—‘‘The Consumer’s Viewpoint.” 
Dinner Speaker: Willis H. Hall, 
secretary & manager, Detroit 
Board of Commerce.—‘‘Detroit 
Tomorrow.” Banquet Hall, Large 
and Small Auditoriums, Junior 
Room and Room E-F-G, Rack- 
ham Educational Memorial. 
December 10 . . . William Little- 
wood, vice president, engineering, 
American Airlines. — “The Air- 
lines Approach to Jet Trans- 
ports.” Banquet Hall & Large 
Auditorium, Rackham Educa- 
tional Memorial. 


INDIANA 

November 15... G. E. Holbrook, 

assistant chief engineer, Power 

Turbines, Allison Division, GMC. 
“Development of the Turbo- 


Prop Engine for Commercial 
Use.” Indianapolis Naval Ar- 
mory. Dinner 7:00 p.m. Meet- 
ing 8:00 p.m. 


MID-CONTINENT 

December 7... Joint Meeting 
with Oklahoma A&M Student 
Branch.—“The Firepower Show 
by Ethyl Corp.” Campus, Okla- 
homa A&M College, Stillwater, 
Okla. Meeting 7:30 p.m. 


METROPOLITAN 

November 20... Activity Meet- 
ing. William Pearse Michell, 
chief development engineer, Dana 
Corp., winner of 1956 L. Ray 
Buckendale Lecture.—‘“‘New Drive 
Lines for New Engines.” Hotel 
New Yorker. Meeting 7:45 p.m. 
December 6... Dinner Meeting. 
Transportation & Maintenance 
Activity. J. J. Ralston, Firestone 
Tire & Rubber Co.—‘Tires, Pres- 
ent and Future” (Tubeless Truck 
Tires). The Brass Rail Restau- 
rant, 43rd Street & Fifth Avenue, 
New York. Cocktail Hour 5:30 
p.m. Dinner 6:30 p.m. Meeting 
7:45 p.m 


MILWAUKEE 

December 7... K. L. Mason, as- 
sistant director of research, Cat- 
erpillar Tractor Co., Peoria, Il.— 
“The Design and Development of 
the Caterpillar D-9 Tractor.” 
Milwaukee Athletic Club. Social 
Hour 6:00 p.m. Dinner 6:30 p.m. 
Meeting 8:00 p.m. Special Fea- 
tures: “Get Acquainted.” Mixer 
after. 


MOHAWK-HUDSON 

November 13 ... Chrysler on Fu- 
ture Automotive Trends or Fuel 
Injection. Panetta’s Restaurant, 
Menands, N. Y. 

December 11 Fleet Main- 
tenance Symposium. Panetta’s 
Restaurant, Menands, N. Y. 


MONTREAL 

November 12... C. H. Nystrom, 
assistant chief engineer, Fuel In- 
jection, American Bosch Arma 
Corp.—‘Automotive Gasoline In- 
jection.” Mount Royal Hotel. 
Dinner 6:30 p.m. Meeting 8:00 
p.m. 

December 10 . 
Hotel. 


. . Mount Royal 


NEW ENGLAND 

November 13... R. M. Roger, 
chief engineer, Chrysler Division, 
Chrysler Corp., Detroit. — “The 
Automobile—Today and Tomor- 
row.” M.I.T. Faculty Club, Cam- 
bridge. Dinner 6:45 p.m. Meet- 
ing 8:00 p.m. Special Features: 
Social Hour 6:00 p.m. 

December 4 Off Highway 


eS 
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Equipment Meeting. M.I.T. Fac- 
ulty Club. 


PHILADELPHIA 

November 14... William Kaplan, 
director, Automotive Research 
Laboratory, American Oil Co., 
Baltimore, Md.— “1956 Sebring 
Road Race Film.” Engineers’ 
Club of Philadelphia. Dinner 
6:30 p.m. Meeting 7:45 p.m. 
Special Features: Student Night. 
December 12... Fuel & Lubri- 
cants Meeting. J. L. Goff, Socony 
Mobil Oil Co.—‘Automotive Spark 
Plug Fouling.” 


PITTSBURGH 

November 27 ... 1956 SAE Presi- 
dent George A. Delaney.—‘‘De- 
signing an Automobile.” Web- 
ster Hall, Mellon Institute. 
Dinner 6:00 p.m. Meeting 8:00 
p.m. 


ST. LOUIS 

November 13... J. P. McGregor, 
superintendent of diesel power, 
Wabash Railroad Company. De- 
catur, Ill.—“‘A Practical View of 
the Diesel Locomotive.” Con- 
gress Hotel, Tower Room. Din- 
ner 7:00 p.m. Meeting 7:45 p.m. 
December 11... J. Osterman, 
American Bosch Corp. — “The 
Gasoline Injection Story.” 


SAN DIEGO 

November 15... Dinner at Lu- 
back’s. Meeting Solar’s Audito- 
rium. 


SOUTHERN CALIFORNIA 
November 19... C. L. Johnson, 
vice president engineering and 
research, Lockheed Aircraft, Bur- 
bank.—‘‘High Speed Aircraft.”— 
Some comments on current prob- 
lems. Rodger Young Auditorium. 
Dinner 6:30 p.m. Meeting 8:00 
p.m. 


SOUTHERN NEW ENGLAND 
November 14... 1956 SAE Presi- 
dent George A. Delaney.—‘De- 
signing an Automobile.” Brad- 
ley Field, Windsor Locks, Conn. 
Dinner 6:30 p.m. Meeting 8:00 
p.m. 


SYRACUSE 

December 4... Casting Sympo- 
sium. Kenneth A. Digney, presi- 
dent, Oberdorfer Foundries, Inc., 
Syracuse, N. Y.—‘‘Casting Proc- 
esses in General.” Gordon C. 
Curry, sales manager, Precision 
Castings Co., Fayetteville, N. Y. 
Film Presentation—‘“Die Casting 
—How Else Would You Do It?” 
John O. Garrett, Gray-Syracuse, 
Inc., Manlius, N. Y.—‘Investment 
Castings.” King George Motel. 
Dinner 6:30 p.m. Meeting 8:00 
p.m. 
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From Section Cameras 


1 “Pete” Holt, vice-president, William 
* K. Holt Machinery Co., grandson 
of the co-founder of Caterpillar Trac- 
tor Co., recalls early days in the de- 
velopment of the Caterpillar Tractor 
at the Sept 24 meeting of the South 
Texas Group in San Antonio. Seated 
are left to right: Leo Dubinski, Section 
treasurer; Ludwig Motulsky, Section 
chairman; Jack Richardson, Service 
Division, William K. Holt Machinery 
Co.; and Herman J. Pomy, Section 
vice-chairman. 


W. M. Brown (right), Kenworth 
* Motor Truck Co., answered the 
query “Why an Earthmover?” for 
Northwest Section members at the 
Sept. 7 meeting. Section Chairman 
Britt Smith (eft) is shown with 
Brown during inspection of the earth- 
mover vehicles’ production line. 


Northern California Section mem- 

*bers enjoyed a discussion on ‘Fuel 
Economy Need Not Be Forgotten” by 
L. T. Viland (center left) and Carl 
Chakmakian (center right), both of 
the automotive research and engineer- 
ing department, American Motors 
Corp. Speakers are shown with Sec- 
tion Chairman E. B. Lien (left) and 
I. M. Harlow (right), technical chair- 
man for the meeting. 





From Student Cameras 


The dinner meeting and technical session of the St. Louis 
Section’s October meeting was highlighted by the annual 
presentation of the chairman’s gavel by members of Parks 
College Student Branch. Regent and dean, Rev. John C. 
Choppesky, S.J., and Student Chairman William Gazzerro 
made the presentation to the new Section Chairman Henry 
J. Buelt. 


] 1956-1957 St. Louis Section Chairman Henry J. Buelt 
« (second from right) accepts the chairman’s gavel from 
William Gazzerro (right), Parks College Student Branch 
chairman. Participating in the presentation are left to 
right: J. Thomas Harrington, Section vice-chairman, Stu- 


From Section Cameras 


Vincent C. Gilbert (right), program 
* chairman for the South Bay Divi- 
sion of Northern California Section, 
welcomes guest speaker Robert M. 
Strassner (left) of the Ampex Corp 
at the division’s Oct. 2 meeting. 


Robert M. Strassner demonstrated 

shis talk, “Magnetic Tape Instru- 
mentation,” with tape recording equip- 
ment at the Oct. 2 meeting of the 
South Bay Division. 


E. W. Landen (left), technical 

echairman at the Sept. 24 meeting 
of the Central Illinois Section, con- 
gratulates speaker D. M. Heller (cen- 
ter), Bendix Aviation Corp. Looking 
on at right is Section Chairman R. D. 
Henderson. 
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dent Activity; Frank H. Myers, Jr., Parks College Student 
Branch faculty adviser; and Charles Remington, Missouri 
School of Mines Student Branch faculty adviser. 


Following the gavel presentation E. Guffey Erickson, 

* project engineer, Capitol Airlines, Inc., spoke to the 
members about the airplane that whistles, the turbo-prop 
“Viscount.” Seated at the speaker’s table are left to right: 
F. E. Myers, vice-chairman, Aircraft; Rev. John C. Chop- 
pesky, S.J., regent and dean, Parks College of St. Louis 
University; William Gazzerro, Student Branch chairman; 
and E. 8S. Kropf, Section vice-chairman. 
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CINCINNATI 


A. R. Ehrnschwender, Field Editor 











ARLY arrivals at the Cincinnati 
Section Sept. 20 meeting made a 
two and one-half hour tour of the 


Cummins-Diesel Co. plant facilities at 
the Cummins-Diesel Co. in Columbus. 

Tour included observation of the 
inspection, research, testing, machin- 
ing, assembly, and shipping depart- 
ments. Two of the most interesting 
aspects of the tour were the turbo- 
charger room inspection and the in- 
jector room inspection. 

After the tour Cummins-Diesel 
sponsored a dinner at the Donner 
Center in Columbus. Don Cummins, 
the company’s vice-president in 
charge of engineering, acted as mod- 
erator for a panel which answered 
questions on the various phases of 
design, manufacture, and sales. 


310) 


GUFFEY ERICKSON, project en- 

* gineer, Capitol Ajrlines, Inc., 
stimulated an extensive question and 
answer period when he discussed the 
“Viscount,” the turbo-prop passenger- 
type aircraft developed in Great 
Britain before 120 members and guests 
attending the Buffalo Section’s Octo- 
ber meeting. 

The evening’s presentation also in- 
cluded a Capitol Airlines’ film, “New 
Concepts in Flight,” which describes 
the manufacturing, precision machin- 
ing, and assembly involved in pro- 
duction of the “Viscount.” 


Carburetor Talk 
At Texas Gulf Coast 


Three scenes at the Sept. 14 meet- 
ing of the Texas Gulf Coast Section 
show members in both serious and 
“not-quite-so” engineering discussion. 





Upper photo shows B. Gratz Brown, 
Dexter Engineering Division, Fram 
Corp., as he presents his paper, “New 
Developments in Carburetor Clean- 
ers.” Others at the table are left to 
right: A. Rives; Howard Robinson of 
Fram Corp.; Harris Saunders, vice- 
chairman, Transportation and Main- 
tenance; Brown; Section Chairman 
Louis Mock; and Charles Goff, Section 
treasurer. 

Middle photo shows Section Chairman 
Louis Mock explaining his 1918 Klaxon 
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“attention getter’ to speaker B. Gratz 
Brown; William Tilden, Section sec- 


retary; Section Vice-Chairman R. F. 
Wilson; and Harris Saunders, vice- 


chairman, Transportation and Main- 
tenance. One blast on this horn and 
Lou has everyone’s attention. 

























Lower photo was taken after the talk 
while members were examining sam- 


ples of the new filters. Left to right 
are: O. H. Stelter of Basen Steel 
Works, Chairman Louis Mock, Secre- 
tary William Tilden, A. C. English, 
and George Perryman. 






RAY C. CONNER has been named 
general manager of the newly created 
Automotive Division of Vickers, Inc. 
Formerly, he was sales manager— 
automotive products at Vickers. 

Conner, who headed the Develop- 
ment Division, Combat Vehicle Branch, 
at the Detroit Arsenal with the rank of 
lieutenant-colonel from 1945 to 1947, 
joined the Vickers organization in 1948 
following a year with Forest Products 
Research Laboratory in Madison, Wis. 
He joined the Army Ordnance Depart- 
ment in 1940 as a regular Army officer 
at Aberdeen Proving Grounds and 
served the department continuously 
until his retirement as a colonel in 
1947. 


JOHN H. BAER will assist Conner as 
sales and service manager for the 
Automotive Division. 

Baer has been with Vickers as an 
application engineer for automotive 
products since 1954. His industrial ex- 
perience includes seven years in proc- 
ess and project engineering capacities 
with Buick Motor Division in Flint and 
four years as senior service engineer 
with Ford Division of Ford Motor Co. 


GERHARD REETHOF 
named chief of research for Vickers, 
Inc. Prior to joining Vickers this year, 
Reethof was an assistant professor of 
mechanical engineering at Massachu- 
setts Institute of Technology with re- 
search duties at the Dynamic Analysis 
and Control Laboratories. 

His industrial background includes 
engineering activities for Sperry Gyro- 
scope and General Electric Co. as well 
as consulting engineering services for 
a number of eastern manufacturers. 

During the academic year 1953-1954 
he was a Fulbright Lecturer on ma- 
chine design at the Finland Institute 
of Technology in Helsinki. 


has been 


CHARLES J. KNIGHT has been ap- 
pointed general manager of Facsimile 
Equipment Division, Air Associates, 
Inc. He has been with Air Associates 
for nine years, during which time he 
has served as chief design engineer and 
administrative engineer. 

Knight will be responsible for all as- 
pects of the company’s facsimile pro- 
gram, which includes the planning of 
engineering programs, sales and sales 
promotion, production requirements, 
and service. 


FRED F. MILLER, previously vice- 
president of operations and director of 
engineering at Detroit Bevel Gear Co., 
a subsidiary of Gear Grinding Machine 
Co., has been named vice-president of 
Detroit Bevel Gear Co. 

Miller has been with Gear Grinding 
for 22 years, serving first in the shop 
at Gear Grinding. 


JOHN ADAMSON has been named 
staff assistant to RALPH H. ISBRANDT, 


director of automotive engineering, 
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About SAE 


Conner 


Miller Adamson 


American Motors Corp. 

Adamson, who joined Nash Motors 
in 1947, has been assistant to chief de- 
sign engineer, Nash research depart- 
ment, since 1952. He previously worked 
for Ford Motor Co. on engine design. 


RICHARD E. TISCH, formerly as- 
sociated with the Pacific Division of 
Bendix Aviation Corp., has been named 
manager of the new product develop- 
ment engineering department at Min- 
nesota Rubber & Gasket Co., Minne- 
apolis. 

With Bendix since 1951, Tisch was 
active in the design and product de- 
velopment sections before becoming 
senior test engineer and supervisor of 
the hydraulic and electromechanical 
engineering test laboratory. 

Previous to 1951, he supervised the 
design and construction of hydraulic 
system mobile trainers for the F-89 
while associated with Northrop Avia- 
tion. 


HERBERT R. OTTO, JR. has been 
named director of the newly-created 
technical service department of Puro- 
lator Products, Inc., Rahway, N. J. 
Otto was formerly chief engineer for 
Purolator. 

Otto joined Purolator in 1938 as a 
service engineer. He served as produc- 
tion engineer, plant layout engineer, 
methods superintendent, and assistant 


Reethof 


Tisch Otto, Jr. 


chief engineer before being appointed 
chief engineer in 1949. He is a member 
of the SAE Aircraft Hydraulics and 
Pneumatic Equipment Committee A-6. 


DONALD E. MEAD, formerly staff 
engineer, mechanical equipment, Boe- 
ing Airplane Co., is now an engineer 
with Glenn L. Martin Co., Denver. 

Mead will plan and manage test pro- 
grams through conception, planning, 
scheduling, and reporting stages. 


WILLIAM C. GASS is 
neer with Melpar, Inc. He had been 
an aeronautic engineer with Douglas 
Aircraft Co., Inc. Gass will assist in 
the development of flight simulators. 


now an engi- 


RICHARD R. JUNG has joined Clark 
Equipment Co. as a junior development 
engineer. Formerly, he was a project 
engineer, combination washer-dryer, 
Whirlpool-Seeger Corp. 


HOWARD ALDRIDGE has _ been 
named manager, Mobile area, for the 
Pure Oil Co. Previously, he was a di- 
vision automotive engineer for Pure Oil. 


CHARLES R. DAVWALTER is now a 
second lieutenant, automotive mainte- 
nance and repair officer with the 
United States Army, Ordnance Corps, 
Aberdeen Proving Ground, Md. He 
was a structures engineer with North 
American Aviation, Inc. 
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embers 


Dickenson Brown 













Denison 





Ulinski 


Heitman, Jr. 


HOLLEY B. DICKINSON has been 
apponted assistant to the president, 
Consolidated Electrodynamics Corp., 
Pasadena, Calif. 

Dickinson until recently was a vice- 
president, treasurer, and director of 
Telecomputing Corp., North Hollywood. 
For the past year he has been a special 
consultant to the Wm. R. Whittaker 
Co., which now controls Telecomput- 


ing, an electronic equipment manu- 
facturer. 
Prior to joining Telecomputing in 


1948, Dickinson spent 11 years with 
Lockheed Aircraft Corp. 


H. FLETCHER BROWN, manufac- 
turing manager, Georgia Division, 
Lockheed Aircraft Corp., has been 
named assistant general manager of 
the Georgia Division. He joined Lock- 
heed in 1952 as the division’s manufac- 
turing manager. 

Brown entered the aircraft business 
in 1929. Two years later he joined 
Boeing Airplane Co. and filled assign- 
ments at both the Wichita and Seattle 
plants, rising to the position of vice- 
president of manufacturing. 

In 1948, he joined Curtiss-Wright 
Corp.’s Columbus, Ohio, plant as gen- 
eral manager. 


EVERETT W. DENISON, manager— 
manufacturing engineering, Evendale 


Operating Department, General Elec- 
tric Co., 


has been elected 1956-1957 
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d’Arcambal 


Jarvis, Jr. 





chairman of the Aircraft Industries 
Association Powerplant Manufacturing 
Committee. 


WILLIAM L. HARRIS has been ap- 
pointed Detroit branch manager at In- 
ternational Packings Corp. He joined 
the Detroit sales staff two years ago 
after serving as superintendent of the 
IPC plant in Bristol, N. H. 

Before joining International Pack- 
ings, Harris was sales engineer on air- 
craft wheels and brakes for the B. F. 
Goodrich Co., with whom he was asso- 
ciated for nine years. 


CHARLES E. HEITMAN, JR. has 
been named president of the Carter 
Carburetor Division of ACF Industries, 
Inc. He was assistant general man- 
ager of A. O. Smith Corp. and a mem- 
ber of its marketing board, president’s 
staff, manufacturing committee, and 
inventory committee. 

Heitman joined A. O. Smith in 1940. 
He served as superintendent of engi- 
neering and maintenance, and in 1946 
was named manager of the company’s 
Automotive Division. 

Prior to his A. O. Smith affiliation, 
Heitman held engineering posts with 
Pullman-Standard Mfg. Co. and the 
Budd Co. 


B. I. ULINSKI has been appointed 
director of development and design at 
the Automatic Transportation Co. of 












Chicago. Formerly, he was director of 
engineering at the company, dividing 
his time between product engineering 
and development of new models. 

Ulinski holds patents on more than a 
dozen major developments in the in- 
dustrial lift truck field. 


J. PITTS JARVIS, JR. has been ap- 
pointed assistant director of the Re- 
search Division of New York University 
College of Engineering. He had been 
the Washington, D. C., representative 
for White Motor Co. Previously, from 
1951 to 1954, he served on the General 
Staff, United States Army, as a re- 
search and development coordinator 
in ordnance and logistics. An expert 
in small arms and infantry weapons, 
he was discharged with the rank of 
major. 


ALEXANDER H. d’ARCAMBAL has 
retired as president and general man- 
ager of the Pratt & Whitney Co., Inc., 
a subsidiary of Penn-Texas Corp. He 
will remain active in company affairs 
in a consulting capacity and as hon- 
orary chairman of its board of di- 
rectors. ‘ 
d’Arcambal will also resign from his 
position as chairman of the board of 
Potter & Johnston Co. of Pawtuckct, 
R. I., a Pratt & Whitney subsidiary. 
He joined the Pratt & Whitney or- 
ganization in 1919 as its chief metal- 
lurgist. In 1954 he was made president 
and general manager of the company. 





JAMES THOMAS MOWLES, for- 
merly an assistant project engineer 
with Wright Aeronautical Division, 
Curtiss-Wright Corp., is now a devel- 
opment engineer with Aerojet-General 
Corp., Azusa, Calif. 


GORDON N. CARLSON has been 
made range mechanical engineer at 
Pickands Mather and Co. in Hibbing, 
Minn. He was formerly master me- 
chanic at the company’s Mahnomen 
Mine in Crosby, Minn. 


JAMES E. McDOWELL has been 
made chief automotive engineer for 
Standard Oil Co. of Indiana. He had 
been an automotive engineer for the 
company. 


ERNEST G. BALOGH, formerly a 
project engineer with Titeflex Inc., 
Springfield, Mass., has been made chief 
engineer of special products at Titeflex. 


PAUL J. SENG, formerly supervisor, 
special chassis engineering, Autocar Di- 
vision, White Motor Co., is now a re- 
search engineer, materials handling 
equipment, Research Division, Yale & 
Towne Mfg. Co 

Seng has served as a member of the 
Philadelphia Section Governing Board 
and was Section Publicity Committee 
chairman in 1956-1957. Currently, he 
is the Section’s Placement Committee 
chairman. 

















Graves to University of Michigan 


Graves 


WILLIAM H. GRAVES, former vice- 
president and director of engineering 
at the Studebaker-Packard Corp., has 
been appointed professor of automotive 
engineering at the University of Michi- 
gan. Appointment was confirmed by 
the U-M Regents at their September 
meeting. 

In this capacity, he will teach 
courses and direct the University’s new 
Automotive Engineering Laboratory, a 
$1,850,000 structure completed this 
year. 

He has been serving under an interim 
appointment at the U-M since Sept. 1. 

Graves is a U-M College of Engineer- 
ing graduate (1919) who worked his 
way from the position of chemist in the 
Packard Motor Car Co. to vice-presi- 


New AMA Officers 


Colbert 


GEORGE ROMNEY, 
American Motors Corp., 
elected president of the Automobile 
Manufacturers Association succeeding 
JAMES J. NANCE, former president of 
the Studebaker-Packard Corp. 

L. L. COLBERT, president of the 
Chrysler Corp., was elected vice-presi- 
dent—passenger cars. 

J. N. BAUMAN, president of the 
White Motor Co., was elected treasurer 
of the association. 


president of 
has been 


Bauman 


dent in charge of engineering. He 
served consecutively as a chemist, met- 
allurgist, superintendent, chief metal- 
lurgist, Manager, and executive engi- 
neer before becoming a vice-president. 

He has held many important SAE 
posts including chairman of the Tech- 
nical Board, SAE vice-president for 
Passenger Car Activity, and chairman 
of the Detroit Section. 

Graves has authored scientific papers 
on sheet steel for automobiles, aircraft, 
diesel engine fuels, oil consumption in 
car engines, and the effect of oil viscos- 
ity on cold weather starting of these 
powerplants. 

Graves believes the University’s new 
laboratory to be the finest in the edu- 
cational field It contains 17 engine 
test cells, up to 1000-pound thrust 
stands for jet engines, classrooms, of- 
fices, and facilities for complete chas- 
sis, body, and combustion instruction. 

Instruction and research in the labo- 
ratory will not be restricted to auto- 
mobiles, Graves adds. It will encom- 
pass the study of all kinds of land, sea, 
and air powerplants, and will be used 
by students and faculty members from 
all fields of engineering. 

The instruction offered will range all 
the way from the basic sciences to an 
understanding of today’s conventional 
engines and tomorrow’s free piston en- 
gines, gas turbines, diesels, and jets, 
the new laboratory supervisor points 
out 


Curtice 


H. H. CURTICE, president of Gen- 
eral Motors Corp., was elected to the 
post of secretary. 

HENRY FORD II, president, Ford 
Motor Co., and ERNEST R. BREECH, 
chairman of the board of Ford Motor, 
and HAROLD E. CHURCHILL, presi- 
dent of the Studebaker-Packard Corp., 
were elected to the board of directors 
of AMA following the election of the 
Ford Motor Co. to membership. 

In a statement to the AMA member- 


JOHN C. SCHNEIDER 
General Electric Co. as an 
engineering program engineer. 
been a test engineer with 
Electric. 


has joined 
advanced 
He had 
yeneral 


LEONARD 8S. MOORE has joined 
Ford Motor Co. as a heavy truck devel- 
opment engineer. He had been with 
the United States Army in charge of 
trailer, transporter, and tractor sec- 
tions at Aberdeen Proving Ground, Md. 

Moore will be in charge of develop- 
ment of brakes and all allied parts and 
components for Ford heavy trucks. 


IGOR A. BLACK is now a mechan- 
ical engineer with Arthur D. Little, 
Inc., Cambridge, Mass. Previously, he 
was a design engineer with the Western 
Co. of Midland, Texas. Black will work 
in the company’s thermodynamics 
group. 


D. RICHARD OLINGER, previously 
chief product engineer at the J. I. Case 
Co.’s Anniston, Ala., works, is now chief 
product engineer at the company’s 
works in Burlington, Iowa. 


WALTER J. SAMEK is now a tech- 
nical engineer for General Electric Co. 
He was an associate engineer at Ar- 
mour Research Foundation’s Technol- 
ogy Center in Chicago. 


DANIEL B. WEINSTEIN has been 
made senior engineer, core engineering 
department, Atomic Power Division, 
Westinghouse Electric Corp. He had 
been a project engineer, field service 
liaison section, in the company’s Avia- 
tion Gas Turbine Division. 


Churchill 


ship concerning his company’s historic 
move, Henry Ford II said: 

“Notwithstanding our non-member 
status, we have enjoyed close ties with 
the Association for a long time... . It 
is with great pleasure, therefore, that 
we join you now as a member of the 
Automobile Manufacturers Association, 
to help carry on in the years ahead our 
industry’s Many cooperative contribu- 
tions to highway transportation prog- 
ress. 


SAE JOURNAL 





GAVIN W. LAURIE has retired as 
manager of the Automotive Division of 
the Transportation Department at the 
Atlantic Refining Co. 

He joined Atlantic in 1926 in the 
Mechanical Department. In 1928, he 
was made general foreman of the Me- 
chanical Department. In September of 
1932, he was made head of the Motor 
Truck Department. Two years later he 
was named manager of the Automotive 
Division of the Transportation Depart- 
ment. 

A member of SAE since 1935, Laurie 
was SAE vice-president for Transpor- 
tation and Maintenance in 1940. He 
has been active in many other SAE ad- 
ministrative and technical committees. 

In addition to his SAE activities, 
Laurie is a member of many trade or- 
ganizations including the American Pe- 
troleum Association, American Stand- 
ards Association, American Petroleum 
Industries Committee, American Truck- 
ing Associations, Inc., and Associated 
Petroieum Industries of Pennsylvania. 

His civic activities include member- 
ship in the Chamber of Commerce of 
the United States, Chamber of Com- 
merce of Greater Philadelphia, Civil 
Service Board, Federal Civil Defense 
Administration, Governor’s Highway 
Safety Conference of Pennsylvania, Na- 
tional Defense Transportation Associa- 
tion, and National Petroleum Council. 

Laurie has received certificates of 
appreciation both from SAE and the 
American Petroleum Institute. 


WILLIAM J. BIRD has been named 
to the staff of group vice-president, 
automotive, Chrysler Corp. He was 
vice-president in charge of sales, Ply- 
mouth Division, at Chrysler. 


EDWILL N. SMITH is now a service 
engineer with Boeing Airplane Co. in 
Seattle, Wash. Previously, he was a 
staff engineer for Pan American World 
Airways. 


RALPH C. HOPKINS is now a sales 
engineer at Calavar Corp. Before join- 
ing Calavar, he was sales manager, 
Utility Division, Highway Trailer Co. 


Cc. L. TROMBLEY is now a sales en- 
gineer with the Toledo Division of the 
Dana Corp. He had been a sales engi- 
neer for Clark Equipment Co. in the 
Transmission Division in Jackson, 
Mich. 


JOHN R. NICHOLS, JR. has joined 
Miller and Co., Chicago, as a salesman. 
He had been a flight test engineer with 
Boeing Airplane Co. 


JAMES E. P. SULLIVAN is now pres- 
ident and general manager of James 
E. P. Sullivan Co., Lewisburg, Ohio. 
Formerly, he was a design engineer, 
Airtemp Division, Chrysler Corp. 

The Sullivan Co. is a consultant firm 
which handles production, design, and 
testing problems. It also represents 
companies in the Dayton, Ohio, area. 
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Advances at Winslow 


Winslow Moore Nostrand 


CHARLES A. WINSLOW, founder and president of the Winslow 
Engineering Co. of Oakland, now the Winslow Engineering and Mfg. 
Co., has retired. He will retain a seat on the organization’s board of 
directors and will continue to serve as a consultant on engineering 
problems. In addition, he will continue as president of Winslow 
Aerofilter Corp., a new firm established May 1 of this year for the 
manufacturing and servicing of filters and elements used on aircraft. 

LAURENCE L. MOORE, former executive vice-president of the 
company, succeeds Winslow as president. Moore also serves as vice- 
president of Winslow Engineering, Inc. 

WILLIAM G. NOSTRAND, who had been vice-president in charge 
of sales and engineering, succeeds Moore as executive vice-president 
at Winslow Engineering and Mfg. Co. At the same time, Nostrand 
becomes president of Winslow Engineering, Inc., with operations in 
Oakland, Calif., and Murray, Ky. He is a member of SAE Council as 
a Councilor for 1955-1956. 


Pontiac Changes 


Delaney 


SAE President GEORGE A. DELANEY has been assigned to the staff of 
Pontiac’s general manager and will handle special assignments. 


E. M. ESTES has been appointed chief engineer of Pontiac succeeding 
Delaney. Estes was assistant chief engineer of Oldsmobile in charge of 
body design, chassis design, and standards engineering groups. He joined 
Oldsmobile as a motor development engineer in 1946, having first joined 
General Motors in 1939 as an engineer in the research laboratories. 


oer 





SAE Father and Son 


JOHN F. CREAMER (left), president of Wheels Inc. is an SAE Father. 
His son, JOHN F. CREAMER, JR. (right), is presently associated with 
Wheels Inc., heading up a new activity which comprehends replace- 
ment, service, and parts on industrial engines in the small horsepower 
range, along with Power Chain Saws, all manufactured by the Clinton 
Machine Co. 

John F. Jr. is a graduate of Dartmouth, class of 1952 and, subse- 
quently, served in the United States Marine Corps as a lieutenant, 
specializing as a Motor Transport Officer. 

The senior Creamer has been a member of SAE since 1920, having 
served ten years on the Metropolitan Section Board of Governors. 
He was the 1931-1932 chairman of the Metropolitan Section. 

His military career began in World War I in which he served as a 
lieutenant in the Field Artillery Division. He was Deputy Director of 
Motor Transport Service, Quartermaster Corps United States Army 
in 1940 and 1941. In 1943 and 1944, he acted as Advisor to Secretary 
Forrestal on Parts Procurement, Storage, and Issue for the Bureau 
of Aircraft and the Sea Bee activity of the Bureau of Yards and 
Docks. Both of these activities earned Distinguished Service Awards 

-one from the Quartermaster General, and the other from Secretary 
Forrestal. 

The elder Creamer founded Wheels Inc. in 1918, on his return from 
France. He is also a director of General Tire & Rubber Co., Akron, 
Ohio. 

His civic activities include chairman of the Automotive Education 
Commission, Board of Education from 1932 to 1952; vice-president and 
director of the Greater New York Safety Council; president and di- 
rector of Motor & Equipment Wholesalers Association; founder, direc- 
tor, and past-president of National Wheel & Rim Association; and 
governor of New York Athletic Club for eleven years. 


ROBERT E. STREMMEL is now a 
missile liaison engineer with McDonnell 
Aircraft Corp. He was a second lieu- 
tenant in the USAF at Luke Air Force 
Base, Glendale, Ariz. Stremmel will 
conduct liaison work between engineer- 
ing design and manufacturing of 
guided missiles. 


LAWRENCE A. LANGE is now a 
production engineer, package boilers, 
Cleaver-Brooks Co. Prior to joining 
Cleaver-Brooks, Lange was a research 
and development engineer, diesel, Bird- 
berg Mfg. Co. 
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JOSEPH T. CLARK has been ap- 
pointed superintendent of Plant No. 1, 
Leece-Neville Co., Cleveland. Previ- 
ously, he was assistant superintendent 
of the plant. Clark joined Leece- 
Neville in 1951 as a junior engineer. 


C. FRANK PERVIER has been made 
assistant chief engineer for Hall-Scott 
Motors Co. He was general supervis- 
ing engineer, product engineering, Cat- 
erpillar Tractor Co. 

Pervier will direct all design and en- 
gineering for production products as 
well as development of new products. 


DR. LESTER M. GOLDSMITH has 
been honored by the Atlantic Refining 
Co. for the completion of 40 years of 
service with the company. He is gen- 
eral manager of the company’s engi- 
neering and construction department. 

Goldsmith is well-known for his 
many engineering contributions to the 
advancement of the petroleum industry. 

During World War II he served as 
an expert consultant to the War De- 
partment and was also loaned to the 
British Ministry of War. For his serv- 
ices during World War II he received 
the U. S. Army Exceptional Civilian 
Service Medal and the Presidential 
Certificate of Merit. 

In addition to his company duties 
Goldsmith is presently doing consulting 
work for the U. S. Army Transportation 
Corps. 


EARLE C. SMITH has been ap- 
pointed director of research, Republic 
Steel Corp. He will continue as chief 
metallurgist at Republic Steel. 


GORDON J. MASON is now a spe- 
cial representative in the Sales Devel- 
opment Division of Caterpillar Tractor 
Co. He was a field engineer to Barlows 
Tractor and Equipment Co., Johannes- 
burg, Transvaal, South Africa, for 
Caterpillar. 


H. D. WILSON has been made senior 
product design engineer in the elec- 
trical engineering department at Ford 
Motor Co. He had been administrative 
assistant and vice-president, engineer- 
ing, Electric Auto-Lite Co. 


WALTER JORDAN has been made 
executive vice-president of Texas Du- 
plicating Co., Inc. in Dallas. Prior to 
joining the Texac concern, Jordan was 
supervisor, outside manufacturing, 
Rohr Aircraft Corp. 


HOWARD W. HINES is now an 
associate engineer in the powerplant 
engineering group for Trans World Air- 
lines, Inc., at Mid-Continent Interna- 
tional Airport. Formerly, he was a 
draftsman for Caterpillar Tractor Co. 


WILLIAM L. McNULTY is now a 
project engineer in charge of light- 
weight engines at Clinton Machine Co. 
He had been a project engineer, Air- 
craft Engine Division, Ford Motor Co. 


W. M. WILLIS is now engineering 
manager, Marman Products Co., Inc., 
West Los Angeles, Calif., a subsidiary of 
Aeroquip Corp. He had been chief de- 
signer at AiResearch Mfg. Co. of Los 
Angeles. 


DALE KELLY, automotive engineer, 
Southwest Research Institute, is con- 
ducting a course on the family automo- 
bile as part of the Adult Education 
Program at St. Mary’s University, San 
Antonio, Texas. 

Continued on page 96 


SAE JOURNAL 





KETTERING . . . 


receives first Kettering 
Award from six engineering 
societies at AIEE Meeting in 
Chicago. 


R. CHARLES F. KETTERING, SAE 

president in 1918, was honored with 
an award from six engineering societies 
on October 4 at a special luncheon dur- 
ing the five-day Fall General Meeting 
of the American Institute of Electrical 
Engineers in the Morrison Hotel in 
Chicago. The medal was presented by 
D. P. Barnard, SAE president in 1952, on 
behalf of the societies. Highlights of 
Kettering’s career were given by E. G. 
Bailey, founder and chairman of Bailey 
Meter Co., and director of Babcock and 
Wilcox Co. 

The award, which is called the 
Charles Franklin Kettering Medal, is 
sponsored by the American Society of 
Civil Engineers, the American Institute 
of Mining, Metallurgical, and Petro- 
leum Engineers, the American Society 
of Mechanical Engineers, the American 
Institute of Electrical Engineers, the 
American Institute of Chemical Engi- 
neers, and the Society of Automotive 
Engineers, and is being given for the 
first time. It is expected that the 
award will be made annually to an out- 
standing engineer “for creative accom- 
plishments for the benefit of mankind, 


November 8-9 


1956 


The Mayo, Tulsa, Okla. 


1957 


January 14-18 
Annual Meeting and 
Engineering Display 
The Sheraton-Cadillac 
and Statler Hotels 
Detroit, Mich. 


March 5-7 
Passenger Car, Body, and 
Materials Meeting 
The Sheraton-Cadillac 
Detroit, Mich. 


March 20-22 
Production Meeting and Forum 
Hotel Statler, Buffalo, N. Y. 
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Dr. Charles F. Kettering displays award he received on October 4 from six engineering societies. 
Left to right: Dr. E. G. Bailey, founder and chairman of Bailey Meter Co., M. S. Coover, president 
of AIEE; Dr. Kettering; and Dean A. A. Potter of Purdue University. 


including discovery, invention, im- 
provement in designs or processes 
within the relationship of materials 
and energy.” 

Kettering, the inventor of the auto- 
mobile self-starter and the inspiration 
of a long list of important develop- 
ments in the mechanical, automotive, 
chemical, and metallurgical fields, is a 
director and former vice-president of 
General Motors Corp., and former gen- 
eral manager of the General Motors 


Fuels and Lubricants Meeting 


April 2-5 
Aeronautic Meeting, 
Aeronautic Production Forum, 
and Aircraft Engineering Display 
Hotel Commodore, New York, N. Y. 


June 2-7 
Summer Meeting 
Chalfonte-Haddon Hall 
Atlantic City, N. J. 


August 12-15 
West Coast Meeting 
Olympic Hotel, Seattle, Wash. 


September 9-12 
Tractor Meeting and 
Production Forum 
Hotel Schroeder, Milwaukee, Wis. 


Research Laboratories. 

Kettering is a member of numerous 
engineering and scientific societies, in- 
cluding SAE which he joined in 1911 
and of which he is a life member. He 
has been honored with degrees and 
medals by many engineering and sci- 
entific bodies. 

Establishment of the Kettering 
Award was the idea of E. G. Bailey and 
Dean A. A. Potter of Purdue University; 
both long-time friends of Kettering. 


SAE National Meetings 


October 1-5 
Aeronautic Meeting, 
Aircraft Production Forum, 
and Aircraft Engineering Display 
Ambassador, Los Angeles, Calif. 


November 4-6 
Transportation Meeting 
Hotel Statler, Cleveland, Ohio 


November 5-6 
Diesel Engine Meeting 
Hotel Statler, Cleveland, Ohio 


November 6-8 
Fuels and Lubricants Meeting 
Hotel Statler, Cleveland, Ohio 





NOW AVAILABLE 
TO ENGINEERS & SCIENTISTS 


Lhe Lapers Presented 
at the Guided Nlissiles Technical Forums 


HELD BY THE 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 
OF GENERAL ELECTRIC 


The Technical Forums held by authorities from the 
Missile & Ordnance Systems Department (then 
called the Special Defense Projects Department), 
of General Electric in New York City and Buffalo 
last Spring were unusually well received, attracting 
large audiences of engineers and scientists interested 
in keeping up with the very latest developments in 


the field of Guided Missiles. 


In view of the intense interest in these forums, and 
the subsequent requests for reprints of the papers 
presented, we have decided to make them available 
upon request. 


Papers presented were on the following subjects: 


SOME AEROPHYSICS PROBLEMS CONNECTED 
WITH HYPERSONIC FLIGHT 


by Dr. John W. Bond, Jr.— Aerophysicist 


PROBLEMS OF SYSTEMS ENGINEERING 
by Mr. A. W. Robinson 


Systems E ngineering 


-Manage , 


EXPERIMENTS IN HYPERSONICS 
by Dr. Yusuf A. Yoler— Hypersonic Scient 


THE INTEGRATION OF SYSTEMS TEST 
by Mr. William R. Eaton — Manager, 
Quality Control and Test Engineering 


MISSILE AEROPHYSICS 


by Dr. Joseph Farber — Manager, 


STRUCTURAL FRONTIERS 
by Mr. Sam 


Stress Analysis Engineering 


ee eee eee eee eee eee 


uel Levy — Manager, 


l'o receive your set of these papers, collected in 
a convenient folder, please write: 


TECHNICAL FORUM, ROOM 508-10 
MISSILE AND ORDNANCE SYSTEMS DEPARTMENT 


GENERAL G@ ELECTRIC 


3198 Chestnut Street, Philadelphia 4, Pa. 


About SAE Members 


Continued from page 94 


STEPHEN R. KENT has been made 
publisher of the new research, design, 
and development magazine, Aviation 
Research and Development put out by 
Aviation Research and Development 
Publishing Co. Kent had been director 
of advertising, American Aviation Pub- 
lications. 


ARTHUR ROBERT FICKER is now 
a research specialist, Rocketdyne Di- 
vision, North American Aircraft Co 
He had been a group project engineer 
with Lycoming Division, Avco Corp 


WALTER T. CZUBA is now design 
engineer, power turbine development, 
AiResearch Mfg. Co. of Arizona. He 
was formerly supervisor, advanced ve- 
hicles design and development, prod- 
uct study, Ford Motor Co., Dearborn, 
Mich. 


JAMES M. DILL, JR. has been ap- 
pointed assistant to vice-president— 
sales, Russell, Burdsall & Ward Bolt 
and Nut Co. Previously he had worked 
in the company’s Chicago sales de- 
partment. 


DAVID H. EDWARDS, formerly a 
product engineer, automatic transmis- 
sions, Ford Motor Co., is now with the 
United States Army at the Aberdeen 
Proving Grounds in Maryland. 


WILLIAM E. MacDONALD, who was 
an instructor of engineering at Port- 
land State College, Portland, Ore., is 
now an engineer in the mechanical 
controls Division at Douglas Aircraft 
Co. 


THOMAS W. CURRY, director of 
Research, Lynchburg Foundry Co., 
Lynchburg, Va., is a member of the 
Marketing Committee of the Gray Iron 
Founders’ Society. 


Correction 


In a story on page 85 of the 
“About SAE Members” section of 
the September issue, SAE Journal 
“rroneously stated that Alexander 
O. Fox “has been elected to the 
board of directors of McNeil Ma- 
chine & Engineering Co., Akron, 
Ohio.” 

The holder of that position is 
Alexander P. Fox, vice-president, 
Lincoln Division, McNeil Machine 
& Engineering Co. 
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When you think of 


.»»SO good nearly half of all cars 


and trucks built today 
have Hyatt Hy-ROLL TAPERS 


0nd now theyre even hettor ! 


HYATT is spending millions on ultra-modern 
equipment to assure ultra-precise 
uniformity. Here Hy-Roll Taper Bearing 
races are being automatically fed into 
electronically controlled grinding machines 
which finish them to extremely close 
tolerances for smoother operation, longer 
life. Hyatt Bearings Division of 

Genera! Motors, Harrison, New Jersey. 


GM Watch “WIDE WIDE WORLD” Sundays on NBC-TV 
sey 
Hiy-ROLL BEARINGS 
FOR CARS AND TRUCKS 
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“Cummins diesel engines have a world-wide reputation for dependable, low- 
cost power. Here at Cummins, we attribute the wide acceptance of our engines 
to constant searching for better processing methods and improved engine 
performance. 


“For example, if our crankshaft main bearings were undercut at the ends, 
tapered or out-of-round, then the full load of the journals would be borne by 
relatively small areas. This would cause bearing inserts to overheat and quickly 
break down. Also, should the bearings be misaligned, the crankshaft would 
flex during rotation and cause fatigue failure. 


“However, by Microhoning our main bearings we secure round, accurately-sized 
and aligned bores. Cummins is the first diesel manufacturer to Microhone its 
main bearings. The surfaces of Microhoned bearings are clean-cut, free of 
deformed metal and the finish is consistent in every bore. In addition, the con- 
sistent Gccuracy generated by Microhoning permits us to make faster set-ups 
and use higher cutting feeds on preceding boring operations—Microhoning 
automatically corrects all inaccuracies. 


“After Microhoning, all main bearing bores are checked with a gage plug 44 
inches long and .0007 inch under required bore size. Gage must have a simul- 
taneous slip-fit through all 
bores in the block. Toler- 
ance for roundness is less 
than .0002 inch and finish 
is held to the specified 
55 microinches.” 











Learn how Microhoning will give you efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


Please have a Micromatic Field Engineer call. 


Please send Micromatic literature and case histories. 
NAME 
TITLE 
COMPANY 
STREET 


CITY 


MICROMATIC HONE CORP. 


8100 SCHOOLCRAFT AVENUE DETROIT 38, MICHIGAN 


Obituaries 


CHARLES W. GOOD 


Charles W. Good, 63, professor of 
mechanical engineering at the Univer- 
sity of Michigan, died Sept. 7. 

Good, who served as assistant direc- 
tor of the Engineering Research Insti- 
tute, was graduated from the Univer- 
sity of Michigan in 1918 and then 
became an instructor in mechanical 
engineering at the school. He was 
made a full professor in 1943. 

For 20 years, Good had been a con- 
sulting engineer for Columbia Mills in 
Saginaw. 

Good had been a member of SAE 
since 1921 and was also a member of 
the American Society of Mechanical 
Engineers. 


HOWARD E. CAMPBELL 


Howard E. Campbell, one of the part- 
ners of Howard Campbell Co. in San 
Antonio, Texas, died Aug. 28. 

Campbell had established the largest 
automotive rebuilding plant in the 
Southwest 13 years ago in San Antonio 

In addition to his SAE activities, he 
was immediate past-president of the 
Automotive Wholesalers Association of 
America, and a member of the board 
of the Association of Engine Rebuilders 
of America. 


ALLAN K. FINK 


Allan K. Fink, who was a junior 
project engineer with Pratt & Whitney 
Aircraft Division of United Aircralft 
Corp., died on May 24. 

Fink was graduated with a mechan- 
ical engineering degree from Carnegie 
Institute of Technology in 1941. In 
that same year he joined Chance 
Vought Aircraft, Inc. as a power plant 
engineer. 

In 1950, he was made chief project 
engineer for Revere Corp. of America. 
He left Revere in 1955 to join Pratt & 
Whitney. 


DONALD L. McCLURE 


Donald L. McClure, recently-ap- 
pointed general manager of the Corru- 
lux Division of the L. O. F. Glass Fibers 
Co., died Sept. 14 in Houston, Texas. 
He had left Toledo only a few weeks 
before to take up his new duties. 

McClure had been associated with 
the glass industry for 20 years. He 
started in the Tuf-flex department of 
Libbey-Owens-Ford Glass Co. in Ross- 
ford, Ohio, in 1936. 

He organized the L. O. F. fiber glass 
plant in Parkersburg, W. Va., and was 
named plant manager in 1951. He 
held that position after the formation 
of the L. O. F. Glass Fibers Co. in late 
1954 and its subsequent merger with 
Glass Fibers Inc. in March, 1955. 

Early this year he returned to Toledo 
and was named director of industrial 


Continued on page 99 
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Continued from page 98 


relations of L. O. F. Glass Fibers, which 
position he held until his appointment 
in Texas. 

Prior to his time in the glass indus- 
try, McClure was sales manager. of 
Agricultural Laboratories, Inc., Colum- 
bus, Ohio, and was in the sales depart- 
ment of the Toledo Rex Spray Co. 


COL. CHARLES BUHL 


Col. Charles Buhl, assistant body en- 
gineer—Charlevoix Plant, Budd Co, 
died on Aug. 23. He had been with 
Budd since 1936. 

In addition to his services at Budd, 
he worked three years for Ford Motor 
Co. and one year for the Studebaker 
Corp. 

His military career included the posi- 
tion of Commandant of a CCC camp 
prior to joining the Budd Co. and six 
years of service in the Ordnance Corp., 
Gage Division, since joining Budd. 

A member of SAE since 1946, Buhl 
served on the SAE Standards Commit- 
tee. 


B. W. COOKE 


B. W. Cooke, vice-president of Coyne 
Electrical School, Chicago, died on May 
4. He had been a member of SAE 
since 1923. 

Cooke began in the automotive field 
in 1913 as director of the Coyne Trade 
and Engineering School. In 1916, he 
was named general manager of the 
school. Two years later he was made 
president of the school. 

In 1921, Cooke organized and became 
president of the Cooke Auto School, a 
correspondence school. 

In 1924, he was made chairman of 
the board of the Coyne Electrical 
School. 

In 1931, Cooke was named president 
and directing engineer of the Motor 
Institute of America, a position he held 
until his retirement in 1940. 

Cooke came out of retirement in 1943 
to serve as vice-president of the Coyne 
Electrical School, which position he 
held until his death. 


JOHN F. ROWLEY, JR. 


John F. Rowley, Jr., president of 
Rowley Transportation, Inc., died re- 
cently in Baltimore, Md. In addition 
to serving as president of Rowley 
Transportation, he was also president 
of Hicks Express, Inc. and secretary- 
treasurer of Model Motors, Inc. 

Rowley entered the automotive field 
in 1932 as an engineer with FP. J. Searr 
Co. in New York City. From 1936 to 
1941 he served as a district manager 
for Fitz Gibbon & Crisp, Inc., of Tren- 
ton. 

He became president of Hicks Ex- 
press in 1942 and head of Rowley 
Transportation in 1946. 
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ta 


erates round, 


accurate, aligned bearing bores 


All types of cylindrical 
surfaces, including small 
diameters and combina- 
tions of soft and hard 
metals . interrupted 
by keyways, undercuts, 
ports, reliefs or cross 
holes .. . can be econom- 
ically Microhoned to pre- 
cision tolerances and 
alignment. 


A typical example of Microhoning interrupted cylindrical surfaces is 


the Cummins Diesel Engine application. 


Here's how Microhoning generates 


accuracy and alignment in the crankshaft main bearing bores: 


1. Cutting pressure 

of the Microhoning 

both are expanded 
\* at the same rate. 
1 


a universal joint that 


is applied radially from the center 
tool body. Abrasives and guides 
by the same feed force, and wear 


2. Abrading action is divorced from the effects of 
spindle or driveshaft vibration and misalignment by 


is between tool body and driveshaft. 


3. The single bank of abrasives travels through all bores ~ y 


on every stroke. As abrasives are Micr 
the tool is piloted by the plastic guides 


f 
= 


1G 


Please send me “Progress in Precision’ 
showing on 


ohoning one bore, 
in the other bores. 


The principles. 

and applica- |— 

tions of Microhoning are thor- 
oughly explained in a 16mm, 30- 
minute sound movie, “Progress 
in Precision". We'll be glad to 
reserve a print for your use. 


410" The 
ype Pu, 


" in time for c, 


(date). 


Please send Microhoning literature; | am interested in 


the following application 
NAME 
TITLE 
COMPANY 
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Plant PM Raises 
Quality and Profits 


E. W. MANNING 


REVENTIVE maintenance combines 

scheduled inspection and diagnosis 

of plant equipment in operation into 

a planned schedule for rehabilitation 

or repair to prevent unscheduled re- 

moval of equipment due to breakdown 

Since World War II, the aircraft 

R-2800 on industry has come to recognize PM 

. as a prime factor in product quality 

; and consequently as a source of in- 

direct profit. Expanding plants and 

MARTIN 202 and . @ move toward automation have 

pushed up capital investment and 

also maintenance costs. PM is a 

C-46 AIRCRAFT means for holding maintenance costs 

é in line. The organization to do it 

i must be geared to reduce emergency 
§ See ee eee ee ee maintenance cost and improve ma- 


et Lege * 


pe ! 2 chine operating efficiency. 


2 Two more successful - The Air Force and Navy are quite 
specific in regard to PM and proce- 


dures when their machinery and equip- 
WINSLOW ment are involved. As a general rule, 
sound industrial practice will suffice 
Full-Flow Oil Filters for most operations, but the Services 
require written procedure under their 
approval. 
Boeing has 705 units of special 
Hundreds of thousands of hours and transport aircraft. Complete equipment and 62 employees devoted 
= successful - continue to jnformation on Winslow Filters primarily = = oe = 
demonstrate the important sav- ae Saat “ary is given all motive equipment and in- 
oe by Winslow Oil Filters for aircraft engines of any size is spection sheets are used by the me- 
ings made by Winslow Oil Filters, ailable f Winslow’ : niger: he Be yt 
on Douglas DO-Ss and DC-4s, ing department, or any of the | stuipment recard. Pre-planning of 
; : -ruisers . neering department, or any of the : . 7 3 
Boeing Stratocruisers, ne foll - . ae ‘a ” parts supply insures that at no time 
Lodestars and other commercia ollowing representatives: during a 24-hr period are mechanics 
held up for lack of parts. Highway 
equipment has a 30 and 60 day in- 
spection schedule, lubrication is based 
CALIFORNIA San Fernando lil NEW JERSEY ~ mileage or monthly basis, which- 
Bakersfield WALEY NR INDUSTRIES Millville ever comes first, and all vehicles re- 
AG REPAIR 82 Arroyo AIRWORK CORPORATION ceive a visual check on third shift 
Kern County Airport a. oaeeees ‘ eg Delivery Unlicensed units are inspected on a 
Brawley Mo AIRURAF | ewar basis of hours of operation. 
KEN BEMIS P. 0. Box 1014 AIRWORK CORPORATION Douglas Aircraft’s handling of 
O'Connell Bros. Airport FLORIDA Building No. 8 cranes is an example of building PM 
Clarksburg send Newark Airport Having decided that high mainte- 
AIR REPAIR vam OKLAHOMA nance costs were due to use beyond in- 
Clarksburg Airport a. —_— Tulsa tended limits, the company has load 
Dos Palos international Airport Branch SPARTAN AIRCRAFT CO. limits painted vividly on each crane, 
SERV-AERO ENGINEERING, Aviation Service Division gave operators and riggers a training 
INC. GEORGIA Municipal Airport course, and installed load limits on 
P. 0. Box 96 Atlanta TEXAS all units. Result: costs were reduced 
Fresno AIRWORK CORPORATION Houston 17 and the potential hazards were low- 
WM. E. FARIA P.0. Box 713 PRECISION AEROMOTIVE ered. 
644 Van Ness Municipal Airport International Airport It is difficult to apply a system or 
Gardena set of rules to record keeping, but 
EXPORT DIVISION : : 
STEWARD-DAVIS, INC KANSAS San Francisco 4, Calif one must avoid creating a burden that 
13501 South Western ( , outweighs the advantages. Rohr Air- 
prndbosyraaes Kansas City 15 OCEANIC EXPORT CO. an Gas a 
Los Angeles 39 SWAN ENGINEERING 400 Montgomery Street craft uses a system of record keep- 
AERO ENGINES, INC & SUPPLY CO Cable Address: ing to provide monthly records of 
3030-34 Coolidge Avenue 3251 Fairfax Road “Oceanex”’ total plant maintenance cost, estab- 
lishment of historical data, a basis 
for engineering analysis of break- 
WAVE Jf p/ 0 f v downs and maintenance costs, a guide 
LOTXGDIY nerotiver corporation See ee ee 
4069 Hollis Street, Oakland 8, California breakdown maintenance costs. To ac- 
complish this, three primary record- 
A Division of Winslow Engineering and Manufacturing Co. ing documents are sources for the 
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Hydraulic Motor with 
Anti-Overrun Flow Control 


AIRBORNE HYDRAULIC 


from New “Concept-through- 
Production” Facility 


at El Segundo Division 


The valves shown are representative of an expand- 
ing line being built to meet rapidly advancing 
airborne requirements. They were developed in 
close cooperation with the airframe and power 
plant engineers who are using them. They are 
products of Vickers El Segundo (California) Divi- 
sion, which has complete engineering, laboratory 
and production facilities for ‘concept-through-pro- 
duction” of airborne hydraulic valves. 

Thoroughly experienced in the requirements of 
aircraft systems and working closely with the 
Detroit organization, the El Segundo staff can 
quickly solve new problems in design. As soon as 
the prototype is approved, it becomes a production 
item in minimum time. Ask the nearest Vickers 
Application Engineer for further information or 
write for Bulletin A-5209. 


VICKERS INCORPORATED 
Divis N PERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1440 . Detroit 32, Michigan 
Aircraft Application Engineering and Service Offices: 
El Segundo, California, 2160 E. imperial Highway « Detroit 32, Michigan, 
1400 Ockman Bivd. (Service Only) « Arlington, Texas, P. O. Box 213 
Washington 5, D.C., 624-7 Wyatt Bidg. + Additional Service facilities at: 
Miami Springs, Florida, 641 De Sote Drive 


TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 « CABLE: Videt 
OVERSEAS REPRESENTATIVE 
The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England 


Design, Development, Testing and Manu- 
facturing at El Segundo Division of Vickers 
Incorporated. 
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Flow-Sensitive 
Pressure Regulator 


Relief Valve with 
Thermal Protection 


Constant Gain Nose 
Wheel Steering Valve 


VALVES 


Motor with Constant 
Speed Valve 


Pump Control 
Valve 


Power Control 
Flow Regulator 





information: a machinery breakdown 
repair report, employee time card, and 
maintenance material requisition. 
The first step in an education and 
training program is to sell manage- 
ment on the value of PM by showing 
that it would lead to less machine 
tool downtime, hence increase produc- 
tion and improve the quality of the 
product. Then comes education of 
operators, inspectors, and mainte- 
nance mechanics in the capabilities 
and limitations of various machines 
The third phase is to hold post mor- 


NEW THREE LEVER DESIGN 

LIGHTER WEIGHT — SHALLOWER 
SMOOTHER, QUIETER OPERATION 
AVAILABLE IN 10”, 10.5”, 11” SIZES 


ARCH TYPE CONSTRUCTION 
FOR BETTER VENTILATION 


SELF ADJUSTING — MINIMUM 
MAINTENANCE 


DESIGNED FOR HIGH TORQUE ENGINES— 
PASSENGER CAR AND LIGHT TRUCK 


tem meetings after machine break- 
down so that shop foremen, super- 
intendents, and plant managers can 
agree on the cause and take measures 
to prevent repetition. Finally, pro- 
duction planners, tool designers, and 
tool crib attendants should be edu- 
cated in the capacities and limitations 
of machines to insure that proper 
planning, tool design, and tool issu- 
ance will be combined with proper 
operating procedure to keep tools in 
the best possible operating condition. 

(This article is based on the secre- 


THAN 


BORG & BECK DIVISION 


BORG-WARNER CORPORATION + CHICAGO 38, ILLINOIS 


Reg. U.S. Pat. Off. 


EXPORT SALES: Borg-Warner International, 36 S$. Wabash Ave., Chicago 3, Illinois 
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tary’s report ot panel on preventive 
maintenance and equipment replace- 
ments held at SAE Aeronautic Meet- 
ing and Production Forum, Los An- 
geles, October, 1955. The report, to- 
gether with 14 other panel reports, is 
available as SP-313 from SAE Special 
Publications Department, 485 Lexing- 
ton Ave., New York 17, N.Y. Price 
$2.00 to members, $4.00 to nonmem- 
bers. 

Panel leader was H. A. Smith, Con- 
vair Division, General Dynamics 
Corp.; panel co-leader was R. J 
Swonk of Lockheed Aircraft Corp.; 
and panel secretary was E. W. Man- 
ning of Convair Division, General Dy- 
namics Corp. Panel members were 
A. Auerbach, Ryan Aeronautical; W 
E. Fore, North American Aviation; 
G. E. Musk, Northrop Aircraft; D 
Nurse, Boeing; and W. J. Verplank 
Douglas Aircraft. 

Questions and Answers 

Q: Is there an average percentage 
figure for the size of the mainte- 
nance group in relation to produc- 
tion personnel? 

: A 3.5 to 4.5% figure would serve 
as a guide. It is better to make a 
determination in relation to need 
Pre-established percentage is af- 
fected by layout, product, type of 
equipment and its condition, and 
amount of contract servicing. 

: To what extent is engineering per- 
sonnel used in the overhaul pro- 
gram? 

: Graduate engineers are assigned 
to the shop. They make periodic 
examination of assigned equipment 
and prepare informal reports for 
the general foreman. 


Ways to Break In 
Engines Vary Widely 


H. F. GALINDO 


earct 


HERE are almost as many ways to 

break in a truck engine as there are 
truck fleets. Here are some of them: 

Some fleets use careful, experienced 
drivers who can be trusted to handle 
the engines “not too fast, not too slow: 
not too hot, not too cold; and with 
some load.” The idea is to give the en- 
gine, during normal highway operation, 
the kind of gentle treatment accorded 
new engines by properly set up shop 
dynamometers. 

Fine, pure sand is used by certain 
operators to lap in surfaces of engines 
that at first show high oil consumption. 

Others inject a small quantity of 
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The C-123 can’t land on a postage stamp... 


but almost any clearing is its landing field 


On almost any clearing—almost any field— 
you can safely land the Fairchild C-123 
assault transport. 

Actual short-field tests have demonstrated that 
the rugged C-123 is able to take off and land 
from deeply eroded, sandy fields; that it can 
work from unprepared clearings under down- 
wind conditions; that it is capable of mass 


landings into ungraded “combat zones”. . . 
at 8-second intervals. And literally thousands 
of flights have proven that the C-123 requires 
no more than 700 ft. for takeoffs and landings. 
During these strenuous tests, no C-123 was 
lost, none was damaged. 

What better proof of the C-123’s near- 
universal assault and logistics capability? 


ae 
FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10, MARYLAND 


A Division of Fairchild Engine and Airplane Corporation 


+». WHERE THE FUTURE !S MEASURED IN LIGHT-YEARS! 





PISTON 
OR TURBINE 


. » e Dependable 
Aircraft Power 


0470-13 


CESSNA 137 


Continental Motors and its CAE 
subsidiary are successfully meeting 
a wide variety of aircraft power 
requirements. Dependable Conti- 
nental engines of piston or turbine 
type now power not only leading 
makes of fixed wing utility and 
trainer aircraft, but modern high- 
performance helicopters as well. 
Engine-building experience dating 
from 1902 clinches the “rightness” 
of the engine with the Continental 
name. a 


FOR TURBINE INFORMATION, ADDRESS: 
CONTINENTAL AVIATION 


& ENGINEERING CORPORATION 
12800 KERCHEVAL AVE., DETROIT 15, MICH. 
° 


FOR RECIPROCATING ENGINE INFORMATION, 
ADDRESS: 


[ontinenta/l Motors 
Mg Ele ely, 


205 MARKET ST., MUSKEGON, MICH. 


household scouring powder into the cyl- 
inders to speed break in. This is said 
to be helpful where cylinder liner dis- 
tortion adds to the break-in problem. 

It’s not surprising that fleet practices 
differ, when one considers the variety 
of criteria of satisfactory break-in that 
different operators hold. Some hold 
that break-in is successful if, after the 
first few hours of operation, fuel and 
oil consumption and power output are 
normal. Others attribute much longer- 
range effects to the break-in. They 
say that the proof of a good break-in 
is 200,000 to 300,000 miles of good serv- 
ice from the engine. 

Most operators use detergent-type 
oil for break-in. Only a few rely on 
straight mineral oils. Most operators 
agree, too, that the break-in period 
should end up with full-load operation. 
Some engine laboratories check break- 
in by measuring blowby. 

(This article is based on the secre- 
tary’s report of panel on Practical En- 
gine Break-In Methods held at SAE 
Golden Anniversary West Coast Meet- 
ing, Portland, Mich., August 15, 1955. 
Panel leader was: J. R. MacGregor, 
California Research Corp.; secretary, 
H. F. Galindo, California Research 
Corp. Panel members were: Harry 
Dozier, Consolidated Freightways, Inc., 
C. C. Hamilton, Hamilton Engine Sales, 
Inc., and L. J. Grunder, Richfield Oil 
Corp.) 


Automation Could Use 
“Productivity” Engineers 


based on report Dy 


CARL A. AUGUSTINE 


HEN a line is automated the ques- 
tion arises, who should control it 
—the production department or proc- 
ess engineers? One answer might be 
to set up a new department with rep- 
resentatives from production, product 
engineers, and top management, or a 
similar department to act as a liaison 
group. It is essential that relations 
between manufacturing engineering 
and product engineers be cordial. 
Company policy should be to ac- 
quaint designers with existing equip- 
ment and shop standards to obviate 
the need for production to “get 
around” the designers by diplomacy. 
Management should not allow design 
engineers to run away with the manu- 
facturing department without regard 
to available equipment. Nor should 
designers be allowed to obsolete re- 
cently purchased equipment. On the 
other hand, the efforts of design 
engineers should not be stifled. Proc- 
ess men cannot be dictated to by de- 
sign engineers, nor the latter be domi- 
nated by the manufacturing depart- 
ment The primary issue is what’s 


Your Future is 
TODAY at RMI 


America’s first rocket engine company 

leader and record-holder in the pro- 
pulsion of aircraft and missiles—has 
important openings for men in the fol- 
lowing fields 


DESIGN ENGINEERS 


To work on unusual rocket engine de- 
sign and development. 

You should have a degree in engineer- 
ing, a flair for design, plenty of board 
time, shop contact, structural design 
and stress analysis. 

If you have a knowledge of aircraft en- 
gines (preferably rockets) and equip- 
ment involving Sy ee extremes 
and high pressure differentials ... and 
if you are familiar with modern fabri- 
cation techniques, a position of remark- 
able opportunity on our designing staf 
awaits you. 


U.S. CITIZENSHIP REQUIRED 
CONTROLS ENGINEERS 


with knowledge of fluid flow theory, 
thermodynamics, servomechanism and 
information theory, analog simulation 
or statistical design techniques. 
The work includes designing valves and 
other control components; develop- 
ment of hydraulic, pneumatic and elec- 
trical feedback control systems ; analog 
simulation of single components and 
complete systems, including computer 
setup and problem formulation ; appli- 
eation of statistical design techniques 
to control situations. 


Let us discuss your qualifications, our 
company and its benefits, in detail with 
you. 


Send complete resume, including experi- 
ence and salary requirements to 


PERSONNEL MANAGER 
REACTION MOTORS, Inc. 
“First in Rocket Power” 


75 Ford Road Denville, N. J. 


Affiliated with the 
Olin Mathieson Chemical Corp. 
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more dependable 
Starting ni. ai 


operating conditions 


“No Kick-Out” feature sets new standards 
in starting performance. 


@ Since the earliest days of the automotive industry Bendix * 
Starter Drives have been noted for reliable starting. 


Now with the new and latest Bendix Folo-Thru Starter Drive, 
starting, even under the most adverse weather conditions, 
has been improved immeasurably. 


Although this new Bendix Starter Drive is fundamentally 
similar to its illustrious predecessors, it is specially designed 
to follow through the weak explosions until the engine 
actually runs on its own power. 


That's why cars, trucks and buses equipped with the 
Bendix Folo-Thru Drive are easier and quicker to start 
under all operating conditions. *REG. U.S. PAT. OFF 


ECLIPSE MACHINE DIVISION OF “22,947 


ELMIRA, NEW YORK 


Export Sales: Bendix International Division, 
205 East 42nd St., New York 17, N. ¥ 


ysl An ithe 


Starter drive 


. —The new Folo-Thru Drive requires no actvat- 
oaks. les 


less expensive solenoid may be placed in any 
convenient position. Results are lower installation costs and no 
adjustments. Complete detailed information is available on request. 


Bendix * Fole-Thru Starter Drive e Bendix * Automotive Electric Fuel Pump er Somberg * carne t 
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FIGHT VIBRATION 


WITH VIBRATION 


How many jobs can a 
vibration exciter do? 


HAKER SYSTEMS can help you 
in at least five important ways. 


Fatigue testing. Shakers have 
both the range and capacity to 
determine fatigue limits of struc- 
tural members, assemblies, air- 
craft wing and tail structures. 
Peak forces of up to 25,000 
pounds are now obtainable with 
MB Exciter Systems. 


Environmental vibration testing to 
MIL-E-5272 and other govern- 
ment specifications. This is most 
important now for assuring reli- 
ability of performance in military 
production. But the same tech- 
niques can be used also to im- 
prove all types of products. 


Noise. Just where in a product 
does it come from and how to 
eliminate it? An MB shaker helps 
pinpoint the disturbance by let- 
ting you vibrate the product 
through a whole range of fre- 
quencies with the twist of a dial. 


Complex wave testing, including 
random motions. This is some- 
thing new! It subjects a specimen 
to the same kind of vibration as 
that encountered in actual serv- 
ice. MB electrodynamic shaker 
systems offer the frequency 
range, high acceleration, and 
freedom from distortion needed 
for this kind of job. 


Production and Quality Control. 
Your ideas are needed here. For 
example: Someone discovered 
that size of fine powder particles 
which sift readily through a 
screen varies with the screen’s 
frequency of vibration. Permit- 
ting easy control of frequency, 
an-MB shaker is capable of 
working on a production line! 
Tubes too are being production- 
tested with MB Exciters. 


If you need help in putting vi- 
bration exciters to work, get in 
touch with MB... . leading pro- 
ducer of vibration test equipment. 


manufacturing company 
A DIVISION OF TEXTRON INC. 


1060 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE... EXCITE... 


AND MEASURE VIBRATION 


= 


best for the company, and top man- 
agement should make the final de- 
cision. 

A committee comprised of tool and 
design engineers should be formed 
The members might be called produc- 
tivity engineers. Their function would 
be to analyze costs, weight, delivery 
and manufacturing problems. Their 
findings would be brought to top man- 
agement for decision on the best de- 
sign and what parts should be auto- 
mated. 

(This article is based on the secre- 
tary’s report of panel on Automation 
and Limited Quantity Production held 
at SAE National Aeronautic Meeting 
and Production Forum, New York, 
April 9, 1956. Panel leader was Wal- 
ter A. Ehrlich, The Bullard Co.; sec- 
retary, Carl A. Augustine, The Bul- 
lard Co.; Panel members were: F 
Steele Blackall III, The Taft-Peirce 
Mfg. Co.; Leonard O. Carlsen, Gleason 
Works; John Fondrik, Stromberg- 
Carlson Co.; Harold R. Foss, Ford Mo- 
tor Co.; Henry Maehl, Fairchild En- 
gineering Division, Fairchild Engine & 
Airplane Corp.; Lawrence Mahon, 
Wright Aeronautical Division, Curtiss- 
Wright Corp. This report together 
with 6 other panel reports are avail- 
able as SP-315 from SAE Special Pub- 
lications Department, 485 Lexington 
Ave., New York 17, N. Y. Price: $1.50 
to members, $3.00 to nonmembers.) 


Acceleration Costly 
In Terms of Noise 


L. M. BALL 


LL automatic transmissions offer the 

driver a wide range of accelera- 
tion, but the price of acceleration in 
terms of noise is far from constant 
At low speeds, particularly from stand- 
ing start, the thrill of a fast get-a- 
way appears to compensate for the in- 
creased engine noise, as does quick 
responsiveness and high performance 
in speeds up to 20 mph. The price 
for rapid acceleration at 50 mph and 
over is likewise high, but again, most 
drivers appear to be willing to pay 
the price. Wind masks the excessive 
noise, the acceleration is used under 
rather dramatic circumstances, and 
the noise itself serves as a warning de- 
vice. 

It is in the ordinary driving range 
of 20 to 50 mph that the driver is un- 
willing to pay a high price in terms of 
engine noise for whatever performance 
he wants. Most criticisms arise under 
conditions of acceleration at 30 mph 
Only when passing another car is noise 
ignored and perhaps enjoyed. 

In general terms, the driver would 
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Kelsey-Hayes Products 


automotive: Wheels, Brakes, Hubs and Brake 
Drums, Power Brakes, Hydraulic Brakes, 
Transmission Bands, etc 


aviation: jet Turbine Wheel and Compressor Rotor 
Assemblies, Blades, Buckets and Vanes, 
Power Recovery Units, Helicopter Transmis- 
sions, Actuators, Accessory Gear Assemblies, 
Bomb Hoists and Gun Turrets, Radar Tracking 
and Scanning Assemblies. 


agriculture: Tractor and implement Wheels, Wag- 
ons and other Farm Implement Components. 


Expansion of plant, production and 
engineering facilities is part of the 
Kelsey-Hayes program to better 
serve the automotive, aviation and _ 
agricultural industries. This year 
alone, Kelsey-Hayes has acquired 
two new subsidiaries—with a total of 
five plants—in the aviation field. 


This means an increase in both 
capacity and capabilities. 


Jet turbine components, for example, 
can now be produced in far greater 
quantities. But equally important, 
they can be produced by all the 
accepted methods of the industry— 
according to individual needs and 
specifications. 


— 


} 
+ 
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KELSEY-HAYES 


Keisey-Hayes Wheel Co., Detroit 32, Mich. « Major Supplier to the Automotive, Aviation and Agricultural Industries 


14 PLANTS Automotive: Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada e Aviation: 
Jackson, Michigan; Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division); Utica, New York—4 plants—(Utica 
Drop Forge and Tool Corporation, a subsidiary) e Agricultural: Davenport, Iowa (French & Hecht Farm Implement and Wheel Division) 
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SUB MINIATURES 


Now you can get sub-miniature “key-locking” inserts 
in 0, 1, 2, 3, and 4 thread sizes. Sub-miniatures, made 
only by Kelox, offer design engineers the opportunity 
for making small assemblies even smaller and lighter. 
Identical to regular Kelox inserts, these new “key- 
locking” sub-miniatures will not rotate or loosen with 
vibration . . . provide maximum holding power . . . save 
weight and space. 


SAVE WEIGHT... 
SAVE SPACE 


wih KELOX™ 


The Kelox system of threaded and tapped inserts offers the 
ultimate in weight- and space-saving design. Maximum 
holding power between parent and bolted piece is ob- 
tained because patented “‘key-locking”’ produces no stress 
concentrations and permits complete use of external 
threads. Independent laboratory tests have verified that 
“key-locking” successfully withstands application of 
maximum torque. 

Low cost, easy-to-install Kelox inserts are available 
for internal thread sizes from 0 to 3 inches. Made of 
many materials (alloy steel, corrosion-resistant steel, 
brass, aluminum alloy, monel, etc.), Kelox inserts are 
also available with thin 
or thick walls for use 
with various materials 
—aluminum, magnesi- 
um, “pot” metal, plas- 
tic, titanium, steel, etc. 


(Toe bos ta ts 1 | ’ 
lead 


EXTRA LARGE 


For big assemblies, Kelox extra large in- 
serts (up to any specified diameter) give 
unmatched performance— performance 
that verifies the soundness of Kelox ex- 
clusive “*key-locking” principle. Only Kelox 
offers you a positive, non-rotating insert 
that does not break down protective coat- 
ings like ceramic . . . requires no special 
threads ... gives maximum reduction of 
space and weight. 


Mig ee 


always like to have the maximum ac- 
celeration at the minimum price (en- 
gine speed) but as his demand for ac- 
celeration becomes excessive he is quite 
willing to pay an ever higher price 
for it. This relationship can be ex- 
pressed as a sort of supply and de- 
mand curve to show that the accepta- 
ble price for acceleration increases 
with the magnitude of acceleration re- 
quired. Although the precise co- 
ordinates of the curve are largely a 
matter of opinion and individual pref- 
erence, we can say that such a curve 
is essentially concave. 

If this concave or “ideal” curve is 
superimposed upon others as shown 
in Fig. 1, it will be noted that with 
the exception of the basic kickdown 
curve, which has been superseded to 
some extent in the newer transmis- 
sions, all the offerings shown are con- 
vex instead of concave. It is this 
characteristic difference between the 
fundamental law of supply and de- 
mand and the actual offering price (in 
terms of engine noise or speed per 
unit of acceleration) that is the root 
of the problem of engine noise during 
acceleration. Whenever the engine 
speed, resulting from a modest demand 
for acceleration, seems excessive to 
the driver, we may expect complaints 
expressed in such terms as “engine 
overrun,” “engine flare,” “loose drive,” 
and the like. Whenever the engine 
speed acceleration curve is convex and 
lies above the supply and demand 
curve, we may expect engine noise 
problems. 

The solution is basically one of 
transmission design—to adjust the 
characteristics of the transmission so 
that for moderate amounts of acceler- 
ation only moderate increases in en- 
gine speed are suffered. But there is 
another solution with particular ap- 
peal to the transmission designer. It 
is to make such drastic reductions in 
engine noise under all conditions of 
speed and load, that the driver is una- 
ware of the price in engine speed 
which he is required to pay for the 
acceleration he is offered. (Paper 
“Engine Noise During Acceleration” 


(COMPARING SEVERAL 
TRANSMISSIONS ) 


VARIABLE VANE 
TORQUE CONVERTER 


RELATIVE 
ENGINE 
SPEEO 


7” *PART THROTTLE 
KICKDOWN 
SOLIO ORIVE 


8 
ACCELERATION (FT PER SEC PER SEC) 


nparison between several types of 
ions to show the price of acceleratior 
expre ed in engine speed or in- 


engine noise 
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‘aaa Ds SSS FSET o 
KEY-DRIVE TORQUE 
JOINTS FOR BLU PIES 






eS Roller Bearing 
UNIVERSAL JOINTS in- 
crease the Safety factor in power 
transmission lines, because 
heavy, machined KEYS and cor- 
responding keyways, not bolts 
nor screws, transmit the torque. 
The only function of the cap 
screws is to hold the bearing as- 
semblies in place. 


This KEY method of driving has 
the highest safety factor, trans- 
mits the most torque with the 
least weight, and avoids costly 
breakdowns resulting from driv- 
ing through bolts or screws that 
work loose. 
























Let our engineers show you how this and 
several other MECHANICS Roller Bearing 
UNIVERSAL JOINT advantages will 
benefit your new and improved products. 








MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner © 2022 Harrison Ave., Rockford, III. 
Export Sales: Borg-Warner International 
36 So. Wabash, Chicago 3, Illinois 








ATT 
UNIVERSAL JOINTS 


For Cars + Trucks « Tractors + Farm Implements + Road Machinery - 
Aircraft + Tanks + Busses and Industrial Equipment 
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If you have 

vision that hurdles 

known horizons, 
professional skills to 

take you there, and a 
driving discipline that teams 
the two. . . opportunities 


= @ 


as limitless as space itself 
await you at Martin-Denver. 


wines” 


We see you accepting the 
challenge of the ICBM, 
Titan, in concert with an elite 


@®eeeee#ees 


2aOus group of engineers. 


Blais We see your faculties sharpened, 
NEX I your life lived more fully, in 
i 1ORIZON PP, the Colorado Rockies. 


See for yourself . . . and 
write Emmett E. Hearn, 
Employment Director, 
Post Office Box 179, 
Dept. S11, Denver 1, 
Colorado. 


* 
* 
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* 
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was presented at SAE Passenger Car, 
Body & Materials Meeting, Detroit 
March, 1956. It is available in full in 
multilith form from SAE _ Special 
Publications Department, 485 Lexing- 
ton Ave., New York 17, N. Y. Price 
35¢ to members, 60¢ to nonmembers.) 


Discussion 


There are two types of noises with 
which the engineer deals. The first 
results from an increase in engine 
speed due to transmission functions 
and the second is due to the increase 
in power of the engine with throttle 
opening. It might be pointed out that 
the individual component that is at 
fault may be redesigned to reduce the 
noise. A fan, generator, power-steer- 
ing pump, or even transmission pump 
may be noisy at, let us say, 3500 rpm 
This engine speed is above 50 mph at 
road load conditions, and undoubtedly 
the noise would go undetected due to 
the high level of wind noise. However 
during acceleration at lower speeds, it 
would be very noticeable. A change or 
a redesign to reduce this noise would 
probably not affect the total noise at 
higher road speed, but would reduce 
the engine noise drastically while ac- 
celerating at the lower speed. 

Most will agree that the increased 
amount of air through the induction 
and exhaust systems, and the increase 
in combustion pressures due to wide- 
open throttle conditions, do increase 
the noise output of an engine. 


The torque converter transmission 
has a serious inherent disadvantage 
The driver can control the engine 
speed/car speed ratio only indirectly 
by using the throttle. For a slight 
decrease below maximum acceleration 
there is a reduction in engine torque, 
hence only a small reduction in speed 
and noise. With the controllable, 
infinitely variable transmission the en- 
gine would stay at full throttle and 
there would be a substantial reduction 
in speed and noise and, incidentally, in 
fuel consumption. 


Personal Flying Machine Is 
Not Needed by Infantryman 


paper by 


COL. WILLIAM B. BUNKER 


ansportation Supply and 

Maintenance Command, U. S. Army 

HE fundamental combat mission of 
the infantryman will not be measur- 
ably eased by a personal flying machine 
of even the simplest type now under 
construction. Nor is that mission 
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Morse Automotive Timing Chain 
—built with fine-watch precision 


Precision manufacture is your guarantee that 
Morse Timing Chain—like a fine watch—will 
give years of dependable, trouble-free service. 


Years ago, periodic replacement of timing chains 
was expected by every auto owner. Today, Morse 
Timing Chains, specified on 18 out of the 22 
automobiles made in America, are expected to 
last for the life of the automobile. 


Life expectancy of timing chains has increased, 
thanks to Morse’s rigid quality controls, auto- 


MORSE 
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matic precision assembly machines, and advanced 
inspection equipment. 


Check first with Morse on timing chain problems. 
Find out, too, how well other Morse products 
can answer your needs in power transmission 
design and application. 


Morse Chain Company, 
A Borg-Warner Industry— 
Ithaca, N.Y.—Detroit, Mich. 


POWER TRANSMISSION 
PRODUCTS 


§ *trademark 





likely to be eased by constructions ‘to 
be available in the foreseeable future. 
That’s how the situation looks after 
analysis of what applications could be 
made of an individual lift device within 
the Army. 

The Army’s primary mission, it must 
be remembered, is to hold a piece of 
ground and prevent the enemy from 
occupying it ... or to take a piece of 
ground away from the enemy and re- 
move him from it. The soldier, in 
other words, can perform his mission 
only while standing on the ground. 


Unmatched 
and performance... 


I disagree with aviation enthusiasts 
of the Army that the combat mobility 
of the soldier must be increased com- 
mensurate with the increase in his 
firepower by atomic weapons. Mobility 
is an important feature. But the mo- 
bility that is important is the velocity 
of the soldier to and from the battle 
... and at various places on the battle- 
field as occasion warrants. Such mo- 
bility seldom entails movement of more 
than a few feet while actually perform- 
ing his basic combat mission. 

Some armor enthusiasts in the 1930’s 


American Bosch PSB 
fuel injection pump 
for diesel engines. 


for service 


That’s the record of more than 100,000 American Bosch PSB 
fuel injection pumps now in service—some for as long as five 
years. The PSB has many features—simple rugged construction, 
fewer parts, accurate fuel metering and distribution, positive 
governor control. Easily replaceable hydraulic head permits 
quick field servicing. All combine to assure top engine per- 
formance and economy of operation, long trouble-free life and 


low maintenance expense. 


Every American Bosch fuel injection product 
is backed by an established and growing 
system of authorized service agencies, fully 
equipped and staffed with trained person- 
nel to provide quick, efficient repair service. 


AMERICAN BOSCH 


Division of 


American Bosch Arma Corporation 
Springfield 7, Mass., U. S. A. 


argued that all troops could fight in 
tanks; that there was no need for in- 
fantrymen to be exposed to rifle fire. 
But this thesis was rapidly disproved 
in World War II. When tanks were 
stopped to hold a piece of ground, they 
immediately became vulnerable to the 
infantryman’s weapons and to his ar- 
tillery support. 

Any vehicle is, in a sense, secondary 
to the infantryman’s main mission of 
exercising firepower to keep the enemy 
away from a piece of ground or to take 
some ground away from the enemy. 

Suppose a soldier were introduced to 
the battlefield with an individual heli- 
copter or small flying platform. Here 
might be just a few of his troubles: 


® He would have to dispose of the ve- 
hicle, so he could fight. (Without 
adding even the smallest of gad- 
gets, he is already so overloaded he 
can scarcely move. Add anything, 
and he becomes a porter, not a 
fighter.) 


If he moves forward to exploit his 
action, he has to get back to his 
vehicle to move further forward 
again ... and then dispose of it 
again in order to fight. 


Several hundred men could be en- 
gaged in toting machinery away so 
that the fighters could fight ... or 
else a tremendous flow of replace- 
ment devices would be required. 


In other words, it seems to me that 
the use of an individual lift device by 
the infantryman would decrease his 
overall mobility and flexibility. It 
would anchor him to a logistical chain 
that would hold him fast to the ground. 
(Paper “Individual Air Mobility and 
the Soldier’ was presented at SAE 
Wichita Section, January, 1956. It is 
available in full in multilith form from 
SAE Special Publications Department, 
485 Lexington Ave., New York 17, N. Y. 
Price: 35¢ to members; 60¢ to non- 
members.) 


Cylinder Size Limited 
In Aircooled Diesel 


Based on paper by 
RICHARD KLOSS 


Klockner-Humboldt-Deutz 


HEN the displacement of an air- 

cooled diesel engine is increased, 
the total area of the cooling fins can- 
not be increased in the same propor- 
tion. Hence there is a limit to the 
size of the cylinder which can be used. 
At present the limit is about 2-4 liters 
per cylinder. When larger cylinders 
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in automobiles 


everybody benefits from Stainless Steel 


THE MANUFACTURER styles your 
car with Stainless Steel because it’s the readily 
workable, long lasting metal with beauty and 
sales appeal. 


THE DEALER is proud and confident to 
offer a product made with Stainless Steel. He 
knows that nothing compares with Stainless for 
durability and customer satisfaction. 


THE PURCHASER from long experience recognizes Stainless Steel as 
the easy to clean metal that keeps its shape and good looks under the toughest 
conditions of driving and weather. Also it’s a big plus at trade-in time. 


Mc LouUTH STAINLESS STEEL 


FOR THE PRODUCT YOU MAKE TODAY AND THE PRODUCT YOU PLAN FOR 
TOMORROW SPECIFY McLOUTH HIGH QUALITY SHEET AND STRIP STAINLESS STEEL 


Mc LouTH STEEL Co RPORATION DETROIT, MICHIGAN ¢ MANUFACTURERS OF STAINLESS AND CARBON STEELS 





IN 


ESPECIALLY DESIGNED FOR TOP RING 
GROOVE PROTECTION IN PISTONS 
FOR GASOLINE ENGINES 


AN ECONOMICAL METHOD WITH 
MINIMUM WEIGHT INCREASE 


CAN BE APPLIED TO ANY TYPE 
ALUMINUM ALLOY PISTON 


meee) 


WITH SEGMENTAL STEEL TOP RING SECTION 


Again, Zollner engineering leadership provides an- 
other great piston development to engine builders. 
The new Zollner “Perma-Groove” gives sensationally 
longer life to pistons and rings, prevents blow-by, 
minimizes oil consumption. The light weight seg- 
mental steel section incorporates high wear resistance 
in the top ring groove plus the advantage of cool 
operation. Designed especially for gasoline engine pis- 
tons, ““Perma-Groove” is the quality, low-weight and 
low-cost companion to the popular “Bond-O-Loc’”’ piston 
for Diesel engines. We suggest an immediate test of 
“Perma-Groove” advantages for your gasoline engine. 


*T. M. Reg. Pat. App. For 


ZOLLNER 
THE ORIGINAL 


ADVANCED 


FRONT VIEW SECTION 


OUTSTANDING ADVANTAGES | a>} , 
OF ZOLLNER “PERMA-GROOVE” i 
TOP RING SECTION CROSS SECTION 


. Individual steel segments eliminate continuous 
band expansion problem. 

.Segments securely locked to prevent radial 
movement. 

- Dovetailed edges keep steel segments securely 
in plane with groove. 

. 75% steel bearing area for wear resistance. 

. 25% aluminum bearing area for heat conduc- 
tivity and cool operation. 

. Light in weight. 


EQUIPMENT PISTONS 


ENGINEERING 

PRECISION 

PRODUCTION 

COOPERATION 

WITH ENGINE PISTONS 
BUILDERS 


ZOLLNER CORPORATION © Fort Wayne, Indiana 
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are needed, it is necessary to resort to 
water-cooling. 

This size limitation imposes a similar 
limit on the maximum output obtain- 
able per engine unit. Assuming an 
unwillingness to go beyond 12 cylin- 
ders per engine unit, then the maxi- 
mum output is limited to 250 hp. 
When still higher horsepower is re- 
quired, a pickaback powerplant can 
be used consisting simply of two 12- 
cylinder engines coupled to a gear unit 


employing fluid couplings. Twin-en- 
gined sets offer the great advantage 
that only one spare engine need be 


kept as a standby. 

The heavy finning on the cylinder 
head and cylinder requires individual 
manufacture of these relatively com- 
plex castings. Hence virtually all 
multi-cylinder engines have individual 
cylinder heads and separate cylinders. 
This leads inevitably to the adoption 
of unit construction, a principle which 
is advantageous to the manufacturer 
by permitting longer runs, and serves 
the user by reducing the number of 
spare parts necessary to keep on hand. 
(Paper “The High-Speed, Air-Cooled 
Diesel Engine—Past and Present” was 
presented at SAE New England Sec- 
tion Meeting, Boston, March, 1956. 
It is available in full in multilith form 
from SAE Special Publications De- 
partment, 485 Lexington Ave., New 
York 17, N. Y. Price: 35¢ to members, 
60¢ to nonmembers.) 


Huge Capital Outlay 
Challenge to Planning 


STEPHEN E. KELKER 


O meet a prospective 50% increase in 

consumer demand by 1965 with only 
a 14% larger work force, business must 
plan today to earn tomorrow on the 
vast capital spending involved. 

This new challenge to business plan- 
ning has five aspects: money, manage- 
ment, materials, machines and man- 
power. 

First, the increased flow of cash must 
be programmed. Since timing must 
cover new investment as it is acquired, 
there is a critical need for cash for both 
operations and investment. In addi- 
tion, care must be taken to avoid hold- 
ing surplus cash. Whether considering 
present or new investment, cash should 
be used in proper balance to attain the 
best long range return. Individual 
needs will dictate whether new cash for 
capital spending will be provided by 
indebtedness, risk capital, or earnings. 

Management of capital spending re- 
quires close control. Only by a com- 
plete program can a wise decision be 
made whether to spend for plant facil- 
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RED-HOT TEMPERATURE SEALING 
SOLVED BY V-FACE SEALS 


Now used in jet engine fuel systems, 
Fulton Sylphon V-FACE Seals demon- 
strate their long-lasting resistance to 
extreme temperatures every time a 
super-powerful jet swishes overhead. 
One second they shrug off red-hot 
temperatures of 800° F. The next min- 
ute they flaunt sub-freezing tempera- ee 
tures of -65°F. Every minute they a 
battle high pressures up to 1000 psi. 


Fulton Sylphon V-FACE* Seals offer 
this same unfailing resistance to ex- 
tremely high and low temperatures in 
hydraulic systems, pneumatic ducts, 
and other flat surface sealing appli- 
cations. 

For extra-tight sealing of cylindrical 
surfaces, Fulton Sylphon also designs 
and manufactures job-fitted Reed and 
Vee type seals in Nylon, Teflon, Inconel 
X, stainless steel, and other materials. 
With them, you can obtain long-lasting 
sealing and economical re-sealing of 
fluids or gases at pressures to 30,000 
psi and temperatures from -100° F. to 
1200° F. 









FULTON SYLPHON 











SEND TODAY FOR 16-PAGE 
BULLETIN VE-827 






*formerly called Flat Seals 


t (ta on an co} 


ag CONTROLS COMPANY 


FULTON SYLPHON DIVISION 





















Knoxville 1, Tenn 






ities, advertising, or perhaps engineer- 
ing developments. Projects can be se- 
lected by priority such as: 


1. Elimination of bad safety haz- 
ards. 


Replacement of obsolete or worn 
equipment. 


Expansion of equipment to han- 
dle business. 


Improve equipment to reduce 
costs. 


The first three are easy to evaluate 

. and three questions will aid de- 

cision on the more difficult cost reduc- 
tion item: 


(1) Can you get the bulk of sav- 
ings with a lot less investment? 


What does it cost not to make 
the investment? 


Can parts or service for which 
the investment is planned be 
purchased better in the mar- 
ket place? 


The only fair comparison is between 
vendors’ prices and full manufacturing 
cost. Disregarding the efficiency of 
specialty vendors may result in the 
making of parts rather than profit. 

Although progressive mechanization 
is the right direction to take, heavy in- 
vestments raise fixed costs and opera- 
tion break-even points. Thus, in addi- 
tion to looking at long term growth 
trends, management must consider 
making a profit during seasonal and 
other fluctuations. 

A recent survey shows 10 to 40% of 
gross assets tied up in inventories. 
This suggests that funds can be 
squeezed out of industry’s useless in- 
ventory and that much economy in 
capital spending can be realized by bet- 
ter control of material flow. 

To measure the effectiveness of ma- 
terial flow planning in connection with 
capital spending, three points are sug- 
gested: 


1. When laying out a new produc- 
tion line, plan only for the raw 
and in-process material re- 
quired 


Check the plan to compare im- 
provement in material turnover 
with improvement in machine 
cycle time. 


Check the plan for manufac- 
turing output per square foot to 
assure matching up of mech- 
anized production line with an 
up-to-date material flow plan. 


Needs for expansion of facilities are 
often met by capital spending for more 
of the same on a piecemeal, forced 
draft basis, yet this new investment 
will have a vital effect on the business 
for a long time. The real challenge is 
to get full use of present facilities by 
full-shift operation, bottleneck farm- 


116 


out, and extended work schedules to 
borrow enough time to permit orderly 
planning for stepped-up mechanization 
of the new facilities. This job can be 
done best by a task force divorced from 
current operating responsibility and 
free to make an appraisal based on the 
need to serve community, employees, 
customers, and owners. 

The value of a timetable can hardly 
be overestimated. It pinpoints the 
length of time the investment will be 
tied up before it begins paying off. 
Also, it avoids the costly “hurry up and 
wait” operation characteristic of sloppy 
planning. 

The manpower shortage is most criti- 
cal in the ranks of professional and 
skilled people and there is no shortcut 
solution. There are, however, nine 
things which can be done for relief: 


1. Relieve top technical men from 
administration. 


Budget engineering talent to re- 
lieve production engineers from 
clerical, drafting and detail 
work. 


Seek out non-technical men 
with practical experience who 
could do engineering work. 


Encourage young employees to 
get formal training. 


Recruit engineers with good 
basic training even though their 
specialty fails to meet job re- 
quirements. 


Acquaint educators with indus- 
try’s problem and need. 


Acquaint unions with need for 
skilled technicians. 


Meet immediate needs with 
specialized apprentice training. 


Employ engineering undergrad- 
uates on part time basis in 
summer. 


Manpower requirements must be 
planned as carefully as requirements 
for cash in order to carry out industry’s 
ambitious capital spending program. 

(This article was based on the sec- 
retary’s report of Panel on New Burst 
of Capital Spending—New Challenge to 
Business Planning held as part of the 
Production Forum at National Pro- 
duction Meeting, Cleveland, March 
1956. Panel leader was George B. 
Howell, General Electric Co.; secretary 
Stephen E. Kelker, General Electric Co. 
Panel members: Roger Magoun, Norton 
Co.; Elton H. Thuran, White Motor Co.; 
Richard J. Keyser, General Electric 
Co.; Dr. Robert E. McGarrah, Cornell 
University; Eugene P. Durack, Bendix- 
Westinghouse Automotive Air Brake Co. 
Report is available in full in multilith 
form together with the reports of the 
other 6 panels as SP-314 from SAE Spe- 
cial Publications Department, 485 Lex- 
ington Ave., New York 17, N. Y. Price: 
$1.50 to members, $3.00 to nonmem- 
bers.) 


To the 
ENGINEER 


of high 
ability 


Through the 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 


electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 
... mechanical engineers 

... mathematicians... specialists in 
engineering mechanics... electrical 
engineers ... electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resumé 
of your education and experience. 


Address Mr. G. D. Bradley 


9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif. 


DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
Phoenix 

AiResearch Industrial 

Rex — Aero Engineering 

Airsupply — Air Cruisers 

AiResearch Aviation 
Service 


SAE JOURNAL, NOVEMBER, 1956 





AIRSTREAM DIR 
with accuracy ¢ 
90 knots to s 


Oo 2» 
MUTE AND DIFFERENTIAL 
SSURE TYPE TRANSDUCERS 
M accuracy to 0.4% 


CENTRAL COMPUTER 
containing all necessary 
system mechanization of 

both electronic and 

mechanical types 


PLUG-IN AMPLIFIER MO 
utilizing either vg 
tube,: 


‘ACCELEROMETER 
with accuracy to 0.4% of G 


ENGINE PRESSURE RATIO INDICATING SYSTEM 
with acturacy of 0.02 ratio units 


BeBe wine 


AiResearch makes transducers, computers and indicators of supe- 


Finer components rior sensitivity and accuracy in all required parameters. These can 


be combined into systems that provide the air data you require and 


mean better convert it into any desired type of information or impulse. The 


products shown in the above illustration indicate some of the 
areas in which we are thoroughly experienced. If desired, we will 


ai r data systems take complete system responsibility. We invite inquiries to meet the 


most rigid specifications. 
Qualified engineers are needed now. Write for information. 


CORPORATION 
AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 


Designers and manufacturers of aircraft systems and COMpONENtS: ReFRGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS - TEMPERATURE CONTROLS 
CABIN AIR COMPRESSORS ~- TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS * HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 
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Role of Purchasing 
Often Underestimated 


eee ys 


From AUTOMOBILES 
to AIR CONDITIONERS 


eee | 


J. F. SPAULDING 


5 


Mm aT 1 NGINEERING and Purchasing De- 
{ partments should work in close co- 
UH i operation at all times so that the latte: 
can make its full contribution to com- 

pany well being. 

When vendors are being interviewed 
by Engineering in regard to supplying 
parts or accessories, Purchasing should 
be represented to decide on vendors’ 
status, ability to deliver and service, 
warranty policies, and to locate other 
sources to protect production. All con- 
tracts and commitments should clear 
through Purchasing to permit that de- 
partment to check on quality, take ad- 
vantage of possible cost reduction, o1 
develop new sources of supply. 

Purchase of capital equipment is a 
joint function of Purchasing and Pro- 
duction. Too often a machine tool may 
be for a single purpose, produced by 
one manufacturer alone; too often 
many of the simple tools produced 
competitively are bought without re- 
gard to price or source. Competitive 
prices should not be overlooked, neithe1 


Fabricon Reinforced Plastic Moldings should Engineering release restrictive 


specifications which eliminate the pos- 
permit GREATER FREEDOM OF DESIGN! sibility of cashing in on competitive 
: pricing. 

When the Purchasing Department is 
responsible for buying finished parts in 
’ volume for final assembly, it is advan- 
by F ! t i i ; ; ” ; 

y Fabricon! Heater housings, seat back panels, bonding strips, garnish moldings, tageous to have technical people fo: 


Take a good look at many of today's smart new automobiles and you'll find that an 
amazing number of parts are now being made of reinforced plastics . . . custom molded 


just to name a few. What's more, if you look around, you'll also find that Fabricon personnel. When only rough stock is 
reinforced plastic moldings are playing an increasingly important role in the design bought then the technical qualifica- 
and manufacture of many other products, too. And for very good reasons! tions are less important. It is gener- 
ally conceded that technically trained 
people are better able to recognize pos- 
sible cost reduction or better methods 
. ; eye tere of procedure to reduce costs, not to 
specific requirements of each individual application. : mention having greater facility in 
meeting sales engineers. (This article 
by Fabricon’s special laboratory controlled methods - arn Susceadas Semaine a 
to assure proper distribution of fiber reinforcements the Technical Aspects of Manufactur- 
throughout each finished molded part. , Ay ing held at the National Production 
: : Meeting and Forum, Cleveland, March, 
© Because the greater uniformity of physical char- Complete facilities for the development 1956. It is available in full in multilith 
acteristics thus obtained permit the use of Fabricon of new products and processes for you! form together with 6 other panel re- 
reinforced plastic moldings on countless applications ports as SP-314 from SAE Special 
generally considered impractical or, indeed, impossible ; Publications Department, 485 Lexington 
Ave., New York 17, N. Y. Price: $1.50 
to members; $3.00 to nonmembers.) 
0 Because ease of molding plus lower tooling costs Serving on the panel which devel- 
oped the information in this article 
were: Panel leader: H. A. Williams, 
Eaton Mfg. Co., panel secretary: J. F 
: ; a Spaulding, Cleveland Diesel Engine Di- 
permits greater freedom of design! , vision, General Motors Corp., Panel 
members (Manufacturing): J. L. Bax- 
Want detailed information on Fabricon products and services? Write todey? =f tee Oliver Corp., C. A. Fenn, Clark 
Equipment Co., F. L. Zirbes, Ford Mo- 
FABRICON PRODUCTS tor Co. Panel members (Purchasing) : 
A. O. Anderson, Aluminum Co. of 
A Division of The EAGLE-PICHER Company | America, B. B. Curtis, International 
Harvester Co., V. E. Gumbleton, Tim- 
ken-Detroit Axle Div., Rockwell Spring 
& Axle Co., G. N. Hackett, Thompson 
Products, Inc., Walter Swardenski, Cat- 
erpillar Tractor Co. 


1) Because the premix compounds are scientifically 
developed and produced by Fabricon to meet the 


e Because basic materials selected are processed 


just a few short years ago. And... 


permit efficient, economical production of intricate, 
complex parts. Parts which require no costly secondary 
or assembly operations . . . which in turn invariably 


1721 W. PLEASANT STREET 
RIVER ROUGE 18, MICHIGAN 


Reinforced Plastic Moldings « Plastic impregnated and Coated Materials 
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Why nearly half of today’s trucks use 


engine control systems by Holley 


Maximum power at minimum cost. 
This is the reason more than half of 
America’s major truck manufacturers 
— among them Ford, GMC, Interna- 
tional Harvester and White — factory- 
equip their engines with control systems 
by Holley. 

For over fifty years Holley has built 
carburetors, distributors and other en- 
gine components integrally designed to 
provide top performance at lowest oper- 
ating cost. The now-widely-used 4-barrel 
carburetor with governor, for example, is 
one of a number of Holley engineering 


IN TRUCKS—manufacturers combine Hol- 
ley’s carburetor, distributor and goVernor 
for an integrally-designed control system 
providing maximum power and economy. 


firsts originally designed, developed and 
manufactured by Holley for the trucking 
industry. 

Truck, automobile and aircraft engine 
producers have proven that wherever 
engine control systems are needed—for 
main or auxiliary motors—Holley’s half 
century of design, engineering and manu- 
facturing experience sets the standard. 

When your requirements call for 
maximum engine performance at mini- 
mum operating cost, specify Holley en- 
gine control systems. Many aircraft 
manufacturers; more than ten million 


\ 
ry 
xB " \_ , 


IN PLANES — specially-designed power control 
systems and other precision parts by Holley con- 
tribute greatly to safe flying by making many 


necessary engine adjustments automatically. 


automobiles; and over half of the 
tion’s leading truck producers do. 


na- 


11955 E. Nine Mile Road, Van Dyke, Michigan 


For more than half-a-century—original equip- 
ment manufacturers for the automotive industry. 


IN AUTOMOBILES— more than ten million 
of them now on the road are using carbu- 
retors, distributors, heat regulators designed 
by Holley for finest performance. 





Fairchild Engine Division 
and 
Gas Turbine Laboratory 
present 


IMPORTANT ENGINEERING 
OPPORTUNITIES 


Fairchild Engine Division is now expanding its engineering staffs in its plant 
and Gas Turbine Laboratory at Deer Park, Long Island, New York. 


Investigate these opportunities: 


MECHANICAL DESIGN ENGINEERS 


For mechanical design of turbojet engines and components, and to conduct 
preliminary design study investigations on gas turbine engines. 


MECHANICAL DESIGN ANALYTICAL ENGINEERS 


To work closely with design engineers and to make recommendations as a 
result of analytical studies, with respect to stress analysis of lightweight 
rotating machinery, vibration, analysis, cycle analysis investigations, analysis 
of mechanical component functionings and general structural problems. 


RESEARCH ENGINEERS 


Advanced degree, preferably in the fields of applied physics, chemistry, 
aerodynamics or applied mechanics. Also: engineers with supersonic aero- 
dynamics background with high speed aircraft or wind tunnel testing. 


AIRCRAFT SYSTEMS ANALYSIS 


Mission analysis for aircraft systems. Familiar with engine-airframe mission 
analysis for modern aircraft. 


DEVELOPMENT ENGINEERS 


Aeronautical and Mechanical Engineers to plan, supervise and conduct de- 
velopment test programs with gas turbine engines and components. 


EQUIPMENT ENGINEERS 


Familiar with mechanical test equipment design, including high speed rotating 
machinery and equipment. 


ENGINE VIBRATIONS ENGINEERS 


To determine means of measuring stress and shock loads in test articles. 
Area of operations is concerned with turbine engine vibration characteristics 
associated with high speed rotating parts subject to high temperatures and 
high stress loads. 


And, Engineers with experience in other allied mechanical or aeronautical fields 
such as: 

Instrumentation Engineers; Compressor Aerodynamic Designers; Perform- 
ance Analytical Engineers; Engine Controls Engineers; Test Engineers; Equip- 
ment and Product Drafting Checkers, and Mechanical Design Layout Men. 


Please Contact Felix Gardner 


=<FAIRCHILD 


ENGINE DIVISION + DEER PARK, L. I., 


A Division of Fairchild Engine and Airplane Corporation 


WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS, 


Headlinings 
Can Produce Headaches 


S. L. TERRY 


EADLINING is the least expensive 

but most demanding in physical re- 
quirements of any trim. The material 
must have a seam strength of about 
30 lb per in., a tear strength of 2% Ib 
in both directions if fastened to the 
roof rails by barbs, 2 lb if held by ce- 
ment, but there has to be very close 
cooperation on the production line if 
anything less than a 4 lb tear strength 
is to be satisfactory. 

To fit snugly without wrinkling it 
should have the characteristic of irre- 
versible shrinkage which means to 
shrink on application of steam and 
never return to original dimensions. 
Only cotton, wool, and saran have this 
characteristic. If it is lacking, then 
the material must have dimensional 
stability, since headlinings must not 
sag. 

Other requirements for a good head- 
lining are that it be cleanable, soil re- 
sistant, and fade proof. It should also 
transmit sound to the insulation pad 
between the headlining and the roof 
and, finally, it must look good and be 
inexpensive. All cotton headlinings fill 
the bill nicely with one exception. They 
tend to wick and stain and are not 
easily cleaned. This deficiency brought 
vinyl headlinings into being. Stylists 
demanded light colors which put a 
premium on cleanability. 


Vinyl coated fabrics can be embossed, 
printed, or perforated to give a wide 
variety in appearance. They are more 
expensive than cotton and they have to 
be backed with cotton sheeting which 
adds more cost. Because they are not 
irreversibly shrinkable, more care must 
be taken in installation, which runs the 
cost up further. Conventional vinyl 
will not transmit high frequency sound 
vibrations to the insulating pad. To 
correct this a porous type has been de- 
veloped, but it must be printed all over 
to conceal the holes providing the nec- 
essary porosity. 

With labor costs rising, the heat is on 
to find less expensive methods of in- 
stallation. That in turn suggests head- 
lining assemblies molded in one piece 
and installed as a unit. The materials 
being considered are phenolic-impreg- 
nated fibrous glass, one of the rigid 
poly-eurethanes, pressed paper pulp, 
and phenolic-impregnated sisal. With 
all of these the cost is critical. What 
is wanted is low cost per unit volume 
since rigidity varies as the cube of the 
thickness while cost varies as the first 
power of the thickness. 

Molded headlinings must be self-sup- 
pcerting under extremes of temperature 
(-20 to +80 F) and humidity change. 
and dimensionally stable under these 
conditions. The big disadvantage of 
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Best buy for your trucks— 
BENDIX-WESTINGHOUSE AIR BRAKES 
—they’re preferred by America’s 

leading fleet operators 


Weve bought 3000 trucks 


AND WHEN IT COMES TO AIR BRAKES, WE PREFER 


Beadixbfeiinghouwel 


THE WORLD'S MOST TRIED AND TRUSTED AIR BRAKES 


THE WORLD'S MOST TRIED AND TRUSTED AIR BRAKES 


= 


; ig. Y 
hath Pian mm lila be ssi ati 


MR. RUSSELL A. FORTIER 
Executive Vice President 
Fortier Transportation Co. 


From general headquarters in Fresno, California, Mr. 
Fortier helps direct the vast activities of one of the 


most diverse trucking companies. Fortier Transports. 


tion is @ common carrier with more than 1,000 pieces 


of rolling equipment. Operations require equipment 
for handling bulk petroleum products, heavy-duty 
trucks and low beds for moving shovels, large machin 
ery of all types, contractors’ supplies, and specialized 
equipment for handling bulk, lquid sugar, and wine. 
Fortier also maintains special road-building and con. 
struction equipment as well as huge rigs for trans- 
porting logs and lumber Employing nearly 600 people, 
Fortier Transportation maintains eight terminals and 


covers routes totaling 2,500 miles. 


For twenty-five years Bendix-Westing- 
house Air Brakes have been the first 
choice of truck manufacturers and truck 
operators everywhere, consistently out- 
selling all other makes of air brakes com- 
bined. In fact, recognition of the greater 
safety, economy and dependability of 
Bendix-Westinghouse Air Brakes by 
truck buyers has resulted in their factory 
installation on an ever-increasing number 


BencdixYfeslinghouse § 
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of truck models of all sizes. 

Chances are good that your trucks, too, 
offer the many advantages of these 
powerful brakes. If not, we suggest that 
you take advantage of the proven prefer- 
ence and superiority of Bendix-Westing- 
house Air Brakes by offering them as 
factory-installed equipment. It’s one sure 
and easy way to add more sales-appeal 


to your vehicles! 


~ 
Giiy ® 


MR. EDMUND W. HUBER 
Viee President, Huber & Huber 
Motor Express, Inc. 


From his company’s general headquarters in 
Louisville, Kentucky, Mr. Huber helps direct 
the activities of a firm that serves shippers 
and receivers between the Great Lakes and the 
deep South. Huber & Huber Motor Express, 
Inc., employing 1,160 people. last year rolled 
up 2 total of nearly 20,000,000 miles while 
travelling routes of 1,135 miles. An extremely 
safety conscious trucking operation, Huber & 
Huber consistently fimishes among the leaders 
im the annual A. T. A. National Truck Safety 
Contest and has won certificates of merit, 
National Claim Prevention Contest, A. T. A., 
im the years 1952, "53 and '54, 


Over 1,500,000 compressors, 


Weve bought 1090 trucks 


AND WHEN IT COMES TO AIR BRAKES, WE PREFER 


Beadixffestinghoue! 


produced 


over atwenty-five-year span, stand behind 
the TU-FLO 400. Many advanced features 
guarantee performance no other com- 


pressor can equal. 


AIR BRAKES 


General offices and factory —Elyria, Ohio. Branches —Berkeley, Calif. and Okiahoma City, Okla. 





WEATHERHEAD 


First in components 
for HYDRAULIC SYSTEMS 


Look at anything . . . anywhere in the world .. . in 
hydraulics, diesel power or machine tool applications . 
equipment for instrumentation, oil drilling, mining, road 
building, petro-chemicals or even atomic power .. . 
chances are the vital air and fluid lifelines are secured 
with WEATHERHEAD. 


Reusable Hose Ends 


Bulk Hose 


Hose Assemblies 


6) WEATHERHEAD 


FIRST IN HYDRAULIC CONNECTIONS 


THE WEATHERHEAD CO., FORT WAYNE DIVISION 
Dept. AD-11, 128 West Washington Blvd., Fort Wayne, Indiana 
In Canad The Weatherhead Co., Ltd., St. Thomas, Ontario 


Ry Y 3 ro FLARE | 


SAE 45° FLARE 
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err) 


acs = 
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DRAIN COCKS 


WEATHERHEAD 


The only single-source hydraulic hose 
and fitting line. 


Available coast-to-coast through 
Weatherhead distributors. 
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conventional vacuum-formed plastics 
is their relatively high rate of thermal 
expansion. 

One type of hard but unmolded head- 
lining is now being used in limited 
production. The basic material is 
0.080-in. untempered masonite. Usu- 
ally 4 to 6 panels are used, each self- 
supporting. The gap between panels 
is filled by a plastic strip which is 
shepped over a metal rolled section 
running from roof rail to roof rail in 
the manner of conventional headlining 
bows. This type of assembly increases 
head room approximately 34 in. over 
the conventional and it possesses all 
the advantages of vinyl. If the ma- 
sonite is perforated, the roof silencer 
gives proper sound insulation. Indi- 
vidual panels can be removed, greatly 
facilitating repairs in the plant or field 
and the overall cost compares favorably 
with conventional headlinings. (Paper 
“Headlining as Affected by Design and 
Styling Requirements” was presented 
at SAE Passenger Car, Body & Mate- 
rials Meeting, Detroit, March 6, 1956. 
It is available in fuil in multilith form 
from SAE Special Publications Depart- 
ment. Price: 35¢ to members, 60¢ to 
nonmembers. ) 


Power Loss Cut by 
Planet Power Steering 


P. J. SPERRY 
and 
R. J. ERISMAN 


LANET power steering recovers and 

puts to work the power lost in heat 
at the steering clutches and brakes in 
turning a conventional steering clutch 
tractor. 

The planet system, exemplified in the 
powertrain of the International TD-24, 
has two planetary transmissions in 
place of two infinitely variable trans- 
missions. The two planetary units pro- 
vide two speed ratios, a brake, and a 
neutral position. Selection of the vari- 
ous speed ranges is controlled by a sys- 
tem of hydraulically-actuated brakes, 
fingertip-controlled by the operator. 

Tests show that a tractor equipped 
with a planet power steering device 
will do an equivalent amount of work 
with a smaller horsepower input at the 
engine than the same tractor equipped 
with a steering clutch. 

It is also indicated that, when engine 
horsepower is equal, the planet power 
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steering will result in these advantages 


1. Reduced engine horsepower if 


weight is constant. 


2. Increased potential drawbar pull 
if engine horsepower is constant. 


3. Sprocket speeds controlled inde- 
pendently of sprocket loads, eliminating 
the reverse steering common to friction 
controlled steering mechanisms. 


4. Power shift between adjoining 


speed ratios 


5. Instant application of the hy- 
draulically controlled service brakes. 

(Paper “Planet Power Steering as 
Applied to Crawler Tractors” was pre- 
sented at SAE Central Illinois Earth- 
moving Industry Conference, Peoria, 
April 3, 1956. It is available in full in 
multilith form from SAE Snecial Publi- 
cations Department, 485 Lexington 
Ave., New York 17, N. Y. Price: 35¢ to 
members, 60¢ to nonmembers.) 


RIOT CT KT FTOLR] 


RECORDS 


Every day, earth mover, truck, tractor, grader, shovel, crane, dozer, oil field 
and power unit operators are establishing NEW on-the-job RECORDS with 
MORLIFE* CLUTCH equipped machines. They report more continuous hours 


“MORLIFE clutch 
has gone 851 
hours without 
slipping or 
adjustment.” 


“MORLIFE clutch 
going strong 
after 1695 hours, 
working in 
sand." 


*“*MORLIFE 
clutches last 950 
hours longer, 
without adjust- 
ment.” 


“MORLIFE clutch 
needs adjust- 
mentoncea 
month, instead 
of daily.” 


of heavy-duty, off-highway work, with fewer clutch adjustments, than ever 
before. Some of the latest records will be featured in the Rockford Clutch 


booth at the Road Show in Chicago. 


VYlew. MORLIFE* CLUTCHES 


**MORLIFE re- 
quires lighter 
handle pull and 
one tenth the 
adjustments.” 


and CLUTCH PLATES Give- 


MORE Clutch Life (400°% MORE) 


“MORLIFE pulls 
harder and lasts 
six to ten times 
longer.” 


MORE Torque Capacity (100% MORE) 
MORE Heat Resistance (50°% MORE) 


Set full information about this record-breaking improvement in heavy-duty 


clutches by writing Department E. 


‘Won't buy a 
unit that isn't 
equipped with 
Durable MOR.- 
UFE clutch.” 


ROCKFORD Clutch Division BORG-WARNER 


316 Catherine Street, Rockford, Illinois, U.S.A. 


Export Sales 


Borg-Warner International — 36 So. Wabash, Chicago 3, 11. 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin » HYDRAULIC DIVISION, Rockford, IIlinois 
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Keep Them Hot 
And Out of Drafts 


D. R. FERRIS 
R. A. WEIGEL 


and 
A. W. KOBY 


IELD tests covering a mechanical 

cause and effect study of the ulti- 
mate effect of temperature control on 
conventional atuomotive engines have 
led to the following conclusions: 

1. Jacket water temperature of 180 F 
is desired for at least the popular va- 
riety of today’s internal combustion 
engines. 

2. This temperature must be main- 
tained throughout the coolant circuit 
as uniformly as is possible. 

3. Surface temperatures and engine 
compartment temperatures should be 
maintained at higher levels than cur- 
rently practiced, and should not be 
permitted wide variation accomplished 
by control of airflow. 

4. Low engine operating tempera- 
ture will affect combustion adversely 
and reduce horsepower developed. 

5. Cool running causes fuel wash- 
down because of rich fuel carburetion 
required, and unburned fuel resulting 
from poor combustion. This is detri- 
mental to fuel economy and adds to 
maintenance. Fuel washdown removes 
oil from the cylinder wall with re- 
sultant piston scuffing, oil dilution in 
the crankcase, and consequent reduced 
lubrication effectiveness. (Paper “En- 
gine Temperature Control—Why— 
How?” was presented at SAE Salt 
Lake Group Meeting, October, 1955. 
It is available in full in multilith form 
from SAE Special Publications De- 
partment, 485 Lexington Ave., New 
York 17, N. Y. Price: 35¢ to members, 
60¢ to nonmembers.) 


Truck Body Materials 
Must Prove Usefulness 


Based on paper by 


PAUL R. HAFER 


Boyertown Auto Body Work 


EINFORCED fiberglass plastics are 
prominent among the new materials 
being considered for truck bodies. 
They are corrosion free and can be de- 
veloped into light weight sections, hav- 
ing high tensile strength and complex 
shapes, with low tooling cost. 
On the other hand, the material 
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Intricate Castings 

CWC metallurgical engineering, 
control and mechanization 
provide the means to 

produce castings of the most 


Heat-Treated Castings intricate design. 


Heat-treating facilities range 
from small batch type furnaces 
through continuous quench 
and temper furnaces to meet 
modern casting requirements. 


Heres how CWC meets grey iron, iron alloy and steel casting needs ! 


Six Campbell, Wyant and Cannon foundries, located in the heart of the Great 
Lakes industrial area, are fully equipped to produce the castings you need. 
Superior quality is maintained through exacting inspection and testing methods. 
Complete mechanization assures volume production at low cost and delivery on 
schedule. Look to CWC research engineering and facilities as your source for 
iron and steel castings. Write today . . . get your copy of the “One Source” book- 
let. It tells why CWC is the best source for many different casting requirements! 


General Purpose Castings 


A large variety of general 
Purpose castings are produced 
Steel Castings in the CWC foundries. 
CWC's extensive facilities ra 
make possible the production 
of over 150 tons of steel F Castings With 
castings a day. ; Special Properties 
CWC’s development of special 
purpose electric alloy irons for 
greater strength and resistance 
to wear, heat and corrosion helps 
cut machining time and costs. 


campbell 
wyant and pete 


casting, CWC alloys its own 
special metals in electric 


C a nn O Th if | } furnaces for proper uniformity 


B in density and structure. 


FOUNDRY COMPANY 


Division of Textron Inc 


Muskegon, Michigan 


SIX FOUNDRIES LOCATED IN MUSKEGON, LANSING AND SOUTH HAVEN, MICHIGAN... READY TO SERVE YOU 





Test stand with Baldwin SR-4 torque pick-up for production testing of pumps 


read torque directly, 


accurately to t1%4% 
with SR-4° torquemeters 


The Baldwin SR-4 torquemeter consists of a 
strain gage type pick-up and companion instru- 
mentation. Shaft torque is read directly in inch- 
pounds—eliminating complicated equipment in- 
volved in measurement of reaction torque. 

The Baldwin SR-4 torquemeter is 
more accurate, too: guaranteed to 
+14% of full range in either direc- 
tion from 0 to 100% of capacity. 
For your copy of our bulletin on 
torquemeters, write Dept. 3056, 
Electronics & Instrumentation Divi- 
sion, BLH Corporation, Waltham, 


Massachusetts. 


ELECTRONICS & INSTRUMENTATION DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western ¢ Eddystone * Lima * Hamilton ¢ 
Loewy-Hydropress * Madsen « Electronics & Instrumentation ¢ 
Pelton * Standard Steel Works 


lacks necessary elastic and endurance 
strength and its cost is high—about 
ten times that of steel and approxi- 
mately twice that of aluminum. 

In weight fiberglass ranks with the 
lighter metals. It is somewhat lighter 
than high strength steel, not much 
lighter than aluminum and about equal 
to magnesium. But, again, per pound 
of body it costs three times as much as 
steel, twice as much as aluminum, and 
about one and one-half as much as a 
combination of magnesium and fiber- 
glass. 

A body somewhat lighter than one 
built of high strength steel might be 
made with magnesium, aluminum, re- 
inforced plastic, or a combination, but 
we build a stronger, light weight deliv- 
ery body which costs less to own and 
operate by incorporating modern and 
proven methods and materials, prop- 
erly welded, riveted, insulated, and 
primed inside and out with zinc chro- 
mate primer, plus good workmanship 
inspection and test. (Paper ‘More 
Strength—Per Pound—Per Dollar” was 
presented at New England Section Bus 
and Truck Activity Meeting, December 
1955.) 


Jet Engine’s Thrust 
Is Like Gun’s Recoil 


KARL H. LARSSON 


nadair 


HE straight turbojet is a _ direct 

thrust producing machine. Its thrust 
is explained by the law of action and 
reaction—not, as even so many engi- 
neers incorrectly assume, by the push 
of exhaust gases on air behind the 
engine. 

What is taking place inside the jet 
engine is nothing but a continuous or 
controlled explosion. This explosion 
accelerates the gases from a very mod- 
erate speed to something on the order 
of 1500 fos when they leave the tail 
pipe. 

To accelerate this mass of air re- 
quires a force. The action of this 
force causes a reaction of the same 
magnitude, acting on the engine in 
the opvosite direction—that is, in the 
flight direction. 

The jet engine can be compared in 
this respect to a big gun, in which the 
shell corresponds to the exhaust gases 
and the recoil effect is used for pro- 
pulsion purposes. 

The nower of the jet is equal to the 
product of its force and the aircraft’s 
speed. (Paper “Turbine Powered Air- 
craft for the Future” was presented at 
a joint meeting of SAE Montreal Sec- 
tion and the Canadian Aeronautical 
Institute, March, 1956.) 
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DUP La) me 
FOR YOUR POWER DOLLAR 







| Maule 


—- 1 g 450) 


fA 








Your 
choice 






roy maT) 






International's adapt- 
able design permits 
you to take advan- 
tage of your local 
fuel situation and 
select either gasoline, 
LPG or natural gas 
equipmert in all six 
power units. 


Now...you can get up to 24% more for your power tions of heavy-duty International truck engines—proved 
dollar! International gives you this horsepower for top worry-free mileage, and record ton-mile economy! 
bonus, plus additional new savings on fuel, and So, compare low first cost per working hp of these 
extra life in six new, heavy-duty, 6-cylinder car- new International units with any other make. And com- 
bureted power units, from 68 to 133 net hp. pare such International bonus features as positive, un- 
Horsepower increases and lower prices result failing lubrication through rifle-drilled oil passages... 
from money-saving mass-production techniques un- famous International valve-in-head operating efficiency 
rivalled in the industry. Three of the power units, ... power-smoothing, counter-balanced forged crankshafts 
the U-264-6, U-308, and U-370 are special adapta- ...and positive, “filter-clean” crankcase ventilation. Prove 
you'll get more dependable hp per dollar...more profits 

Brief Specifications (Gasoline)* to depend on from every dollar you invest. Compare 


Model Nethpandrpm Max.torque Displace- gare a stroke soon—see your International power unit distributor. 


68 @ 2400 |_177 | _220.5 | 3%x3"% 


78 @ 2400 192 264.3 | 3'VexdYs 


87.5 @ 2400 | 229.5 | 308.2 | 3'%ex4¥r 


104 @ 2200 | 288 | 372 | 4%x4% 
126 @ 2200 | 323 | 450.9 | 4%x5 


133 @ 2200 | 384 500 4¥ax5V% 





*Complete specifications and ratings on LPG and notural gos available on at) STRUCTION 
request. 
A COMPLETE POWER PACKAGE INCLUDING: Crowler, Wheel, and Pipe-Boom EQU : ans ai 
Troctors .. . Self-Propelled Scrapers ond Bottom-Dumps... Crawler and Rubber- 
7 


Tired Loeders...Off-Highwoy Trucks... Diesel and Corbureted Engines... 
Motor Trucks. 






Ruth (A). 


oge Atlanta Secti 
New Members Qualified ons he gap Ra 
Albert E. Terril (M). 


These applicants qualified for admis- 
sion to the Society between September 
10, 1956, and October 10, 1956. Grades Baltimore Section 


er ——. Robert G. Minty (J), Glenn W. Ran- 
7 ; : dolph (M). 


Buffalo Section 


Neil W. Carnell (M). 


Alberta Group British Columbia Section Canadian Section 


Joseph R. Reid (M). David G. Hepburn (J), Jack L. St. H. Douglas Culham (M), George Leo 
Kingston (A), Peter H. Lyon (A), 
James R. McClelland (M), Noel James 
Meadows (J), Arthur J. Searles (M). 


\ W NM Central Illinois Section 
\ Charles O. Bilyeu (J), Orville H. 


W. Davis (J), 


Cannedy (J), Leo 
x Stephen R. Davis (M), Donald Lee 
Hildebrand (J), John R. Layman (M), 
5 Thomas M. Murphy (J), Roy C. Ross 


(M), Roger A. Siewert (J), Harry Tan- 


+4 } ~~ kus (M), C. A. Woodley (M). 


Chicago Section 


Herbert J. Andersen (A), Vasco 
Armani (M), Oliver W. Misel (M), 


Harold H. Morris (A), Leonard E. Olson 


AUTOMOTIVE | w.trincic 0. Gary Mt tnterbercer 


(J). 


RESET 


Cc a R Cc U iT Cleveland Section 
‘aR EAKE HWS Hugo H. Borneman (M), Richard E. 


Clark (M), John G. Helleis (M), Fred- 
Stop Trouble Before It Starts! eric Walter Mellor, Jr. (A), Robert J. 

Morse (M), Robert G. Oakley (A), 

Robert C. Ochs (M), Andre J. Strom- 
Yes, these FAsco circuit-breakers protect quist (J). 
against overloads and shorts instantly ... 
automatically ... unfailingly . .. thus safe- 
guarding low-voltage electrical equipment 
operation. And they’re available in 8, 10, 15, 
20, 25 or 30 ampere capacities . . . for mounting 
in 1, 2, 3, 4 or 8-unit Fasco brackets. 


Colorado Group 


Alton S. Jones (A), Homer K. Ryder 
(A), Frank Schwartz (A). 
Fasco Automatic Reset Circuit Breakers 
are another example of how wise it is to 


CONSULT Fasca _.. FIRST! Dayton Section 


AUTOMOTIVE DIVISION Hobart A. Cress (M). 


BERS 
, d Detroit Section 
Edmund T. Baumgartner (A), Charles 
Belsky (M), Raymond Bulmanski (M), 
Gerald L. Burgess (A), Philip E. Cart- 


1 me D u Ss T R i Ee Sg i N Cc wright (M), Albin Chaplin (M), Clif- 

9 e ford C. Christiansen (M), Laurence S. 
ROCHESTER 2, NEw YORK Clark (A), George W. Craig (M), Ron- 
ald A. Featherstone (M), Russell J. 


DETROIT OFFICE—12737 PURITAN—PHONE: UN 17476] Fertitta (J), Charles B. Fleischmann 
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Thompson aluminum coating increases valve life 
2, 3, even 4 times 


Corrosion of exhaust and intake valves by hot 
gases and fuel residues can be greatly reduced by 
the Thompson method of aluminum coating the 
steel. Tests show that valve life can be increased 
as much as 186%, and that engine performance is 
kept at near-original level longer. 


The Thompson method of aluminum coating pro- 
vides penetration of the valve steel by the aluminum 
for maximum corrosion protection of the valve face. 


Ask your Thompson sales-engineer for the complete 
story and engineering data on this newest Thompson 
system of aluminum coating engine valves. Or write to: 


alve DiviSiON thompson Products, Inc. 


1455 EAST 185th ST. @ CLEVELAND 10, OHIO 
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MUDD LAND 
WELDING NUTS 


eee Make Tough Jobs Easy! 


SAVE TIME! 


ee er 


If you’ve got a product involving metal fabricating, 
fastening or assembling, chances are you can use Mid- 
land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don’t have to be 
held while bolts are turned into them. Thus one man 
can often do the work of two. 


And they’re indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
for hands or tools to reach, Midland Welding Nuts hold 
fast while bolts are turned into them 


If you’re a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames ° Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Deor Controls 


New Members Qualified 


Continued 


(J), Edward F. Fort (J), John Samuel 
Frayne (A), George W. Gibson, Jr 
(M), Nubar M. Hachigian (M), Harry 
D. Hirsch (A), Eugene G. Humpal (M), 
John R. Jackson, Jr. (J), Thaddeus J 
Karwoski (J), Wilson J. Kite, III (J). 
Harry Earl Koontz (J), Dimitri Kosa- 
cheff (J), Earl Frederick Kotts (A), 
John J. Krauss (A), Ernest R. Larges 
(J), Henry J. Leonard (M), Richard D. 
MacFarlane (M), Gerald L. McArthur 
(M), Peter A. McKinney (M), John H. 
Murray (J), George M. Nampa (M), 
Warren B. Oakley, Jr. (M), Ugo Pado- 
vini (A), John Pelzak (M), Howard Lee 
Pierle (M), Charles B. Pinkstaff (A), 
Joseph F. Poprawa (M), Richard M 
Powers (J), Emil A. Pulick, Jr. (J), 
John E. Schramm (M), John P. Sim- 
mons (J), Arthur M. Smith (M), Earle 
H. Sterling (J), Maximillian L. Strobel 
(J), Kurt K. Stubenvoll (J), Chi-pieng 
C. Tan (J), Bernard M. Thun (M), 
Charles F. Trapp, Jr. (A), Wesley S. 
Trindal (J), Richard C. Unger (M) 
William L. Weber (M), Jack L. Wise 
(M), Fred B. Yahrling, Jr. (J), William 
Zamplas (M). 


Indiana Section 

Robert E. Franke (A), Elton B. Long 
(M), Robert D. McClintic (M), Eugene 
E. Paul (M), John F. Shirk (M). 


Kansas City Section 
Philip W. Wilson (M) 


Metropolitan Section 

Robert Erwin Abbott (M), Ralph 
Bonafede (M), Jack Cascio (M), John 
C. Ivers (M), John B. Lowell, Jr. (J), 
John B. Slack (A), Hugh A. Souman 
(A), David M. Sunderland (M), Rich- 
ard E. Townsend (M), David L. Yeo- 
mans (J). 


Mid-Continent Section 
Blaine O. Blakestad (M) 


Mid-Michigan Section 

Mathias F. Brejcha (J), Donald J. 
Bullock (M), Harley E. Fortier (M), 
Joseph W. Quinlan (M), Francis A. 
Sanders (M), Robert W. Smith (M), 
Richard S. Stinnett (M), Hal J. Sutton 
(M). 


Milwaukee Section 

John W. Gottwald (J), Henry M. 
Mills (A), Francis H. Reindl (M), Lee 
H. Stowasser (M), Meredith C. Thom- 
son (A), Jack N. Yetter (M). 
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NOW-3 new developments in axial 
face sealing for rotating shafts 


ae 


AXIAL FACE SEALS 


Victo-Seal Type 3 
End face seal unit with metal 
0.0. for sealing against 
suitably finished mating sur- 
face. For press fit applica- 
tions in pumps, machine tool 
applications, automotive 
equipment, etc., on shaft di- 
ameters of .312 to 1.000 in. 


Now—water pumps and household appliances, automotive and 
other industrial equipment for handling fluids can all be sealed 
more securely and dependably than ever before. 

New and exclusive Victo-Seal design—with Victoprene elas- 
tomer—assures it! 

Victo-Seal incorporates the latest thinking in axial face shaft 
seal engineering. With the NEW positive torque lock, it elim- 
inates diaphragm fatigue and maintains constant unitary func- 
tion. Victo-Seal is self-aligning; it compensates automatically 
for wear, shaft movement and insulates against vibration. Its 
long-life compression spring provides controlled pressure con- 
tact between sealing surfaces. 

What’s more, each type Victo-Seal is a simple, self-contained 
unit—moderately priced, and easily and economically installed 
on the production line or in the field. 

Literature available through your Victor Field Engineer, or 
on request to: Victor Mfg. & Gasket Co., P. O. Box 1333, 
Chicago 90, Ill. In Canada: Victor Mfg. & Gasket Co. of Canada 
Ltd., St. Thomas, Ont. 


WECTOR 


Sealing Products Exclusively 


tS 
Highly effective for rotating 
shaft applications on shal- 
low well pumps, rotary 
compressors, etc. Utilizes 
stationary mating seal ring; 
CPT | 
OU a 


Victo-Seal Type 6 
A highly economical end 
face seal with Victoprene 
outside diameter assures 
ease of installation and re- 
moval. Metal parts are com- 
pletely encased in and seal 
ting bonded to Victoprene 
diaphragm. Extensively used 
in the appliance industry. 


GASKETS ¢ OIL SEALS ¢ PACKINGS * MECHANICAL SEALS 
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New Members Qualified 


Continued 


Mohawk-Hudson Section 


Gene P. Baynes (M), Robert B. Lau- 
ridsen (A). 


Montreal Section 


Thomas L. Blackwell 
Brook (M). 


(A), Leonard 


New England Section 


Raymond P. Beaulieu (A), Theodore 
G. Cefrey (A). 


Northern California Section 


R. Dale Lint (A), Robert O. Lippi 
(M). 


| Cte to thd 
ELECTRONIC TACHOMETER for 


Plus or Minus 1 RPM at — 
Speeds from 10 to 50,000 RPM 


No other tachometer or revolution counter is more accurate 

more dependable. Revolutions are converted to electrical 
pulses by the tachometer generator. The Electronic Tachom- 
eter counts them accurately for precisely one second and dis- 
plays the count directly as revolutions per minute. 


DESIGN EMPHASIS WAS PLACED TO GIVE 
YOU THESE OUTSTANDING BENEFITS: 


* EXTREME PRECISION — Oven-con- 
trolled crystal is accurate to 1 part 
in 1,000,000. 


*™ RELIABILITY — Circuits designed for 
continuous service. Number of 
vacuum tubes kept to a minimum. 


* EASY-TO-READ Brilliant glow- 
spots can be read in brightly lighted 


mplete 


details. Ask for 


rooms. Display time is adjustable 
from .5 to 10 seconds. 


*& SELF-CHECKING — Frequency Stand- 
ard has built-in feature to let op- 
erator check accuracy of instru- 
ment at any time. 


* MAINTENANCE — Package-type plug- 
in construction simplifies servicing. 


Bulletin #240. 


ELECTRIC TIME COMPANY 


87 Logan Street « Springfield 2, Massachusetts 


(oy Seenacs 


LABORATORY PANELS PRECISION TIMERS and TACHOMETERS 


Oregon Section 


Edward D. Moores 
O'Connell (M). 


(A), James F. 


Philadelphia Section 
Paul F. Huber (A), Louis J. Sagi (J). 


Pittsburgh Section 


Kenneth H. Carlson (M), Walter R. 
Forster (M), Yoshiro Ito (M). 


St. Louis Section 
Paul M. Dabney (M). 


San Diego Section 
Arthur I. Morse (M). 


Southern California Section 


Birchard M. Brush (M), Leo A. 
Carter (M), Leo E. Denning (A), Jack 
P. Dodge (A), Theodore L. Gershun 
(M), Stanley F. Harkins (M), Clarence 
F. Krogmann (M), John M. Merrifield 
(A), James H. Miller (A), John H 
Rudy (J), James C. Simcoe, Jr. (A), 
Lyle E. Thompson (A). 


Southern New England Section 


Roy J. Dennison (M), Walter E. 
Froehlich (M), Peter L. Galanis (J), 
Walter E. Schurr (M), Leo S. Sullivan 
(A), Peter Wallack (M). 


Texas Section 

Claire W. Bell (M), Heard W. Gold- 
smith (M), Harold J. Harmer (M), 
John Harrison (A), Alva M. Moore, Jr. 
(A). 


Texas Gulf Coast Section 

Woodrow F. Barker (A), Donald G. 
Bunnell (M), Clyde M. Floyd (M), 
John Peter Peet (M), D. C. Riley (A) 


Virginia Section 
E. H. Wickline (A). 


Outside Section Territory 

Arthur F. Cross (A), Richard Lee 
Fox (M), Wildrick Hart (M), William 
E. Jolin, Jr. (M), Richard C. Karr (M), 
Willis W. Sampselle (A), Robert E. 
Werder (J). 


Foreign 


Barton Harvey (M), Australia; John 
G. Masilamani (J), India; Geoffrey O. 
Phillips (M), So. Africa. 
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BUY 
ENGINE 
BEARINGS 










. Since 1925 our engine bearings have been 


specified by leading engine manufacturers. 











. The great emphasis we place on research, 






precision-control and product testing enables 


us to meet the most rigid engineering 






requirements. 











. Two modern plants permit us to handle 


small orders or big production runs with 






equal facility. 







. New improved processes provide produc- 






tion economies that make our quotations 






decidedly to your advantage. 







Steel-backed, copper, lead and 


DETROIT ALUMINUM & aluminum alloy-lined bearings are 
B RAS Ss oe O R PO RAT | O N lead-tin over-plated to customer's 


DETROIT 11, MICHIGAN specifications. 








Plants at Detroit, Michigan and Bellefontaine, Ohio 
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Park 
DIE-FORGED 


CRANKSHAFTS 


Strongest “Links” 
in your Power 
Transmission Chain 


For over 49 years, Park has 
specialized in the closed-die 
forging of crankshafts, connecting 
rods, camshafts, crankcase parts, 
main bearings, gears, pinions, 
axles and steering knuckles. 


Park’s facilities include a com- 
plete die sinking shop, modern 
specialized heat treating equip- 
ment and experienced metal- 
lurgical and engineering staffs. 


Die Forging Specialists Since 1907 


le a) te) ee) ic) ae 


CLEVELAND 3, OHIO 


CARBON, ALLOY AND STAINLESS STEEL 
CLOSED-DIE FORGINGS FROM 4 LB, TO 
5000 LBS. 


Alberta Group 
Robert O 


Atlanta Section 
William D 


Sudderth. 


Baltimore Section 
Lewis S. Bears, Rober: J 


British Columbia Section 
Godfrey J. H. Dean, Erik Kelgard 


Canadian Section 
Battaglia, 


Vincent 


Lockwood 


Applications Received 


Ihe applications for membership re- 
ceived between September 10, 1956 and 
October 10, 1956 are listed below. 


Chicago Section 


James F. Board, John F. Brady, Wil- 
liam E. Frank, Walter Graber, Harold 
W. Grube, J. D. Hall, Robert J. Klein, 
Eusebio L. Koh, Lee L. Lemke, Philip 
G. Needham, Walter A. Parrish, Jr., 
Otis S. Romine, George D. Shutak 
Howard J. Slothower, Jr., Joseph J 
Thoma, Herbert N. Underwood. 


Sheppard, Robert P 


Hagen 


Cincinnati Section 

Kenneth F. Finzel, James T. Volle 
Charles B. West, R. C. Westerfield, 
William G. Williams 


Wallace B. S 


Crowston, John G. Dunbar, Matthew 


Gasparovich, 
John M. Templeton 


Central Illinois Section 
H. Belke, 
William W. Breitbarth 
William H. Hoerr, 
Washbond, John R. Wiliams 


William 


Doyle, 


John W 


Hutchinson 
Cleveland Section 

Richard G. Cox, Jr., Harry L. Dre- 
galla, James G. Fletcher, Jr., Paul E 
Grevstad, Donald S. Johnson, Edward 
H. Knabenshue, Anthony John Lalli, 
Jack A. Suddreth, Gene P. Wells, Wil- 
liam C. Woodward 


Roland F. Bill, 
William B 
Harry H 


devoted to Research 
GYRO ASSEMBLY AND TEST 


Mechanical and Electrical Engineers, with a personal interest in 
precision mechanisms, where a high degree of accuracy is required, and 
a pride in the precision of the product they help build, we offer truly 
challenging opportunities 

You will do development work and testing in one of the country’s 
most versatile laboratories, working with the top men in the field and the 
finest test, research and development equipment. As a part of our Major, 
Permanent, Expansion Program, new plant facilities are being added in 
suburban Milwaukee. 

AC provides financial assistance toward your Master's Degree. 
Graduate program also available evenings at Univ.Wisconsin, Milwaukee. 
GM's aggressive position in the field of manufacture and GM's policy of 
decentralization creates individual opportunity and recognition for each 
Engineer hired 

RECENT EE, ME GRADUATE 
INQUIRIES ALSO INVITED 


Milwaukee offers ideal family living in a progressive neighborly com- 
munity in Southern Ww isconsin 


To arrange personal, confidential interview in your locality send full facts 
about yourself to 


Mr. John F. Heffinger, Supervisor of Salaried Personnel 
THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2, WIS. 
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PROPERTY AND APPLICATION DATA 
ON THESE VERSATILE ENGINEERING MATERIALS: 


NEWS. 


Unusual properties of Du Pont TEFLON” 
offer many mechanical design advantages 


VARI-Flare manufactured by VARI-Products 
Company, Chicago, Illinois. Reflectors molded 
by Stimsonite Division of the Elastic Stop Nut 
Corporation of America, Union, New Jersey. 


Reflectors of Du Pont LUCITE® 
provide safer highway travel 


Lucire acrylic resin helps eliminate “sit- 
ting ducks”—cars or trucks stalled on the 
highway which don’t warn oncoming 
vehicles of their predicament. The port- 
able VARI-Flare pictured above pro- 
vides the necessary warning in such cases 
Its reflectors, injection-molded of 
Du Pont Lucite, can be seen for a half 
mile or more. 

Lucite offers excellent opportunities 
for the automotive designer. It is avail- 
able in a wide range of transparent, trans- 
lucent, and opaque colors and can be 
molded into almost any size or shape. 
For more information on how this versa- 
tile material can help you with your de- 
sign problems, clip and mail this coupon. 


Hose lined with TEFLON is virtually unaffected 
by corrosive materials, despite constant flex- 
ing, over a broad temperature range. (Mcnu- 
factured by Resistoflex Corp., Roseland, N. J.) 


NEED MORE 
INFORMATION? 


For further details that will help you 
further evaluate these materials for 
use in your product development pro- 
gram, mail the coupon at the right. 


he unusual mechanical and chem- 

ical properties of TEFLON tetrafluo- 
roethylene resin make it particularly 
adaptable to automotive applications. 
Used as thrust washers in trailer-hinge 
assemblies, TEFLON has withstood the 
wear of heavy, swinging doors and 
weathering for over five years, without 
replacement. Hose lined with TEFLON 
retains its flexibility and is unaffected 
by high-temperature fuels and other 
corrosive materials. Ball valve seals 
made of TEFLON demonstrate its abil- 
ity to retain original size in contact 
with hydraulic fluids, water, air and 
other elements which would cause 
conventional materials to swell. 
Clamps using a liner impregnated with 
TEFLON are completely unaffected by 
all hydraulic fluids, lubricating oils 
and fuels. Because of the low coeffi- 
cient of friction of TEFLON, these 
clamps can allow for rotational or 
longitudinal movement. These ex- 
amples are typical of the success that 
can be achieved when using TEFLON 


Molded ball seals of TEFLON provide tight, 
long-lasting seals for valves handling hydrau- 
lic fluids, water or air. (Manufactured by the 
Sparta Manufacturing Company, Dover, Ohio.) 


E. I. du Pont de Nemours & Co. (Inc.) 


in mechanical applications. 

Basic property and application data 
on TEFLON tetrafluoroethylene resin 
is available to you. It will help you to 
evaluate this material for your own 
use. Simply clip and mail this coupon. 


“Joclamps,” initially developed for the air- 
craft industry, use liners impregnated with 
TEFLON for excellent chemical stability and 
age resistance, over a wide temperature 
range. Will not char or carbonize. In this and 
other applications, the self-lubricating charac- 
teristics of TEFLON assume importance. (Man- 
ufactured by the Joclin Manufacturing Com- 
pany, North Haven, Connecticut.) 


F 


Thrust washers used in trailer-door hinges are 
made of TEFLON. They stand up to rugged 
usage and require no lubrication. (Made by 
Brown Trailers Inc., Spokane, Washington.) 


Polychemicals Department, Room4611, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on Du Pont “Teflon” tetrafluoroethylene resin 
and “Lucite” acrylic resin. I am interested in evaluating this material for 


NAME 

COMPANY 

STREET ADDRESS 
CITY 

IT'YPE OF BUSINESS 


TITLE 





Applications Received 


Continued 


Dayton Section 


William R. Alexander, Edward P 


Harris, Einor E. Lund, Walter F. Prien, 
Jr. 


Detroit Section 


Duane S. Anderson, David A Beaty 
James B. Bibb, Jr., Robert C. Bichan 
George W. Bogre, Charles P. Bolles 
Vaughn F. Bossow, Kenneth R. Brad- 
ley, Willson P. Brumback, Jr., Frank 
Malcolm Burhans, William E. Butts, 
Joseph L. Cannella, James W. Carl, Jr 


a TUNG-SOL stenat rrasners 


The'Blink and the Tiek Spall Safety 


Of all the signals devised for general automotive use, nothing is 


so commanding, so safe as the flashing light. . 


.. And the heart 


of these signal systems is the Tung-Sol Flasher. 

In addition to the blinking action, the Tung-Sol Flasher pro- 
vides for an instrument panel pilot light. This, plus an audible 
“tick-tick-tick”’, doubly assures the driver his signals are working. 

The fact that the Flasher normally lasts the life of the car is 
indicative of the complete dependability which characterizes all 
products manufactured by Tung-Sol, a pioneer in auto lamp 
engineering since the turn of the century. 


TUNG-SOL ELECTRIC INC., NEWARK 4, N. J. 


Sale 
is, Culver City 


Newark 


Philadelphia, Seattle. Canada 


Offices 


Dallas, Denver, Detroit, Melrose Park (Ill.), 


Montreal. 


Frank Carollo, James F. Clark, John B. 
Colletti, Wendel Brooks Crum, Clifford 
G. Currie, Raymond H. Defauw, Robert 
Alan Dent, George W. Duffield, Thomas 
M. Dukes, Robert B. Dupree, Jr., James 
H. Frye, Theodore W. Gasparski, Ger- 
hard O. Gassdorf, Ronald F. Gillham, 
Russell L. Gilpin, Norman E. Goelzer, 
Frank B. Graper, Charles E. Gray, Jr., 
Lynn W. Grover, Robert A. Hanson, 
Edward J. Heitzman, Eugene P. Jacoby, 
Eugene Jankus, H. Dean Jensen, Gor- 
don H. Johnson, Wilbrandus J. Kop- 
pius, Gunnar J. Kristola, Andrew G. 
Leber, Durward Decker Leeper, Jr., 
John L. Lehmann, E. H. Lejuste, Wil- 
liam C. MacNeill, Theodore L. Marks 
Jr., Lawrence V. Mason, Jay Dean Mc- 
Culley, Herman J. Mestl, Robert H 
Metzler, Robert C. Montgomery, War- 
ren L. Moody, James E. Peterson 
Franklyn Pinchbeck, Kenneth G. Pol- 
lock, James M. Roy, Ohannes Sam- 
uelian, Fred D. Sawyer, Harold A. 
Schmidt, Jack C. Schram, Richard L. 
Schreiner, Wesley J. Schultz, George 
R. Shilko, Walter W. Shuttleworth, H. 
Marvin Smith, J. Kevin Smith, Robert 
C. Sneckenberger, Frank S. Spedding, 
James B. Stewart, Jr., David A. Strom- 
quist, Roger T. Struck, Janusz S. Su- 
lich, Waino J. Tervo, John D. Van de 
Vuurst, Herbert C. von Rusten, Hiram 
P. Vrooman, Jr., Peter P. Wall, Frank 
J Wanderski, T. W. Warren, Clinton 
C. Williams, Thomas H. Williams, J. R. 
Worgan, B. T. Wykoff, Jr., Alexander 
Zaplitny, Jr., M. E. Zellen. 


Hawaii Section 


Manuel Sylvester, Roy E. Ward 


Indiana Section 


Frank G. Breiner, Jr., Raymond E 
Clark, Francis J. Lasker, John W. Van 
Way, James J. Waygood, Jr 


Kansas City Section 


Louis L. Tigner, Charles J. Tringali. 
M. H. Wessel. 


Metropolitan Section 


Gerald L. Berman, John Patrick 
Cleary, Charles Fischer, John F. Herr, 
Roger Paul Lewis, Walter E. Miller, Lee 
V. Mullen, Jr., Edward G. Myers, Ray- 
mond J. Rogers, Walter I. Shanler, 
Harris J. Shapiro, Burt L. Smith, John 
F. Stark, Arthur J. Taylor, J. P. Thorn, 
Peter E. Viemeister, Frank Wrapleski, 
Rudolph J. Zanella. 


Mid-Continent Section 


Donald 
Sluder. 


E. Lowrey, Lawrence H. 
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the new vinyl-to-metal 
laminating process? 


Seat backs and frames 


Stationwagon side panels 


Taxicab divider panels 


Larger families ... more rough 'n tumble in the back seat. 
Smaller taxicabs ... more knocks and scrapes from suitcases and boxes. 


Increased stationwagon registrations ...more scuffs and bruises from big- 
ger, shifting packages. 

These three trends emphasize the importance of new protective materials 
like Marvibonded metals. Marvibond* is the new laminating process that 
permanently bonds vinyl sheeting to practically any kind of metal. 


Marvibond vinyl-to-metal laminates... 
e can‘trust, rot orcorrode! e are attractive, pleasant to touch! 
e can’t chip, crack, or craze! e are scuff- and stain-resistant! 


e are clean, comfortable, easy to maintain! 


Prefinished sheet metal! Marvibonded metals are laminated before form- 
ing. Neither finish nor bond is affected by bending, crimping, drilling, 
embossing, punching, or drawing. 

Practically any surface effect! High finish or matte finishes, leather-like 
grains, marble patterns, prints, weaves, and sculptured appearances can 
be achieved economically. 

Typical uses for MARVIBONDED materials are wainscoting, in hos- 
pitals, hotels, schools, offices, playrooms, bathrooms and kitchens; also for 
cabinets, shower stalls, shelving, office partitions, desk tops, machine hous- 
ings, radio and television cabinets, house trailers and interiors for buses, 
automobiles, railroad coaches, airplanes and ships. 

Does the idea ring a bell? Then contact us for the names of MARVI- 
BOND Process licensees who can supply you with Marvibonded lami- 
nates for your requirements. Patent Pending 


United States Rubber 


Naugatuck Chemical Division 
Naugatuck, Connecticut 


BRANCHES: Akron * Boston * Gastonia, N.C. * Chicago * Los Angeles * Memphis * New York ¢ Phila. 
IN CANADA: Naugatuck Chemicals, Elmira, Ontario ¢ Rubber Chemicals ¢ Synthetic Rubber * 
Plastics * Agricultural Chemicals * Reclaimed Rubber © Latices * Cable Address: Rubexport, N. Y. 
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FLEXIBLE 


One part does the work of many 
when you use a flexible shaft 


Design simplification is one of the reasons why 
it pays to use S.S.White ‘“‘Metal Muscles’’® 


It’s A DESIGNER’S AXIOM that simplifi- 
cation is one of the most effective ways 
of reducing product costs. By so doing, 
you save weight, you eliminate a 
number of unnecessary parts and you 
reduce assembly time and costs. 


Eliminating Parts 

When it’s a question of transmitting 
rotary power or providing remote con- 
trol, especially where turns or align- 
ment are involved, an S.S. White flex- 
ible shaft is an efficient 
solution. The illustration below demon- 
strates why this is so. 


cost-saving 


‘Mh 


One flexible shaft is all it takes to do 
a job that might otherwise require an 
entire system of bevel gears, straight 
shafts, universals, etc. Added to this 
is the fact that installation is greatly 
simplified and alignment problems are 
eliminated. 


90% Cost Reduction 
Actual cost figures on a control set-up 
for 
tem dramatize how effectively flexible 
shaft simplification can cut costs. 


a large dual hydraulic power sys- 


In this case, 35 parts including univer- 
sal rods and bevel geared elbows were 
control from 
two handwheels to a motor control unit 
and thence to two hydraulic motors. 


being used to transmit 


Without any necessity of redesigning 
standard S.S.White 
flexible shafts were used in place of the 


the equipment, 


original control system. The result was 
a 90% 
100% 


savings — and, incidentally, 


improved performance. 


What About Your Application? 
Perhaps your own designs cannot rea- 
lize benefits as outstanding as this. But 
the chances are good indeed, that, if 
you are not now using them, you’ll be 
able to handle many remote control and 
power drive applications better and at 
with an S.S.White flexible 


less cost 


shaft. 


USEFUL FLEXIBLE SHAFT DATA 
Bulletin 5601 has con- = 


cise information on 
how to select and 
apply flexible shafts. 
Send for a copy. 


&. 3. WHITE INDUSTRIAL DIVISION, DEPT. .J, 10 EAST 40th ST., NEW YORK 16, N.Y 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 
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Applications Received 


Continued 


Mid-Michigan Section 


Lloyd T. Gill, 
Jack M. Hilley, 
Carlen E. Larson 


Kenneth F. Fowler, 
William D. Howell, 


Milwaukee Section 


Robert C. Butscher, Ernest E. Hes- 
son, R. T. Lueloff, David W. Mauger 
Warren W. Schwid, John Peter Wahl- 
man. 


Mohawk-Hudson Section 


Ernesto E. Blanco, John G. Howe 
Thomas Nicholson, Jeffrey N. Shinn 


Montreal Section 


R. J. Boileau, Jean-Jacques Langlois 
William W. McKenzie 


New England Section 


Francis W 
Goodwin, S1 


William Commans, Jr.., 
Dorion, Clarence S 
Arnold J. Knox 


Northern California Section 

Joseph A. Aguilar, Edwin C. Allen, 
Jr., Demo John Giulianetti, Pratt L 
Greer, Henry F. Kipp, H. Paul Kraus, 
Albert K. Kreag, William J. Rietdorf. 
Robert E. Wilcox 


Northwest Section 


Boyd K. Bucey, John G. Harrison, 
John J. Lermusik, Leonids Maktenieks, 
Bruce V. Nylund, William Stebbins, 
Howard Wick, Jack G. Wogoman. 


Oregon Section 


Arthur R. Darling, Donel R. Olson. 
Philadelphia Section 


Victor Asch, Russell F. Gerhart, John 
J. Giammaria, John W. Hannigan. 
Donald H. Hanson, Joseph H. Povey, 
Longly Lewis Sagendorph, William L. 
Wascher, Jr. 


Pittsburgh Section 


Robert A. Bub, James R. Davidson, 
William S. McChesney. Norman M 
Zanardelli. 


St. Louis Section 


James A. Jones, Raymond L. McGirl. 
George W. Stearns 


Salt Lake Group 
Harold Jacobs 


San Diego Section 

James M. Barrett, G. Robert Blayzor, 
James A. Deshazo, Tauge Ted Diver, 
Kenneth W. Goebel, John S. Hahn, 
George W. Hedling, Orla Silas Hoffer, 
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IN THE PLANT...SHOWROOM...DRIVEWAY 


everybody goes for STAINLESS STEEL! 


Stainless steel means many things to many people! 

To you in the industry, its exceptional versatility means almost 
limitless freedom. With one metal, designers and engineers 
work with beauty (set off by a wide variety of finishes) , fabricating 
ease, remarkable structural strength, and great resistance to all 
weather conditions. 

In production, stainless eliminates many production steps 

plating or other treating operations. 

To your salesmen, it’s a feature they can stress. Its beauty, 
permanence, cleanability are helpful selling aids. 

And to everybody, new and used car buyers alike, it’s that series 
of parts that never age... never pit, flake or lose their sparkle. 
In the driveway, it makes a car a showpiece. 

Why not let the Crucible engineer help you apply stainless steel 
profitably? Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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makes hand lettering old fashioned 


Its speed and uniformity is standard in modern drafting rooms—Legible 


reproduction of lettering is a must. But perfect hand lettering takes time and 
skill, and both cost big money these days. That’s why thousands of modern 
drafting rooms have adopted Leroy® lettering—a K&E development—as 


standard on all jobs. 


Leroy lettering can’t help but be perfect regardless of the job or the ex- 
perience of the man. Each letter is completely and uniformly produced in one 
quick, simple operation. It’s so exact, yet so simple, that one man can start 
the job and another finish it without any variation in lettering. Because the 


lettering template is the same, there’s almost no room for mistakes. 


Every necessary type face and symbol in a wide range of sizes, is available 
in Leroy templates. Each template is engraved with traditional K&E atten- 
tion to quality, built for a lifetime of use. Special electronic, mathematical, 
mapping and geological templates are available . . . we'll even make them to 
order with your own symbols or trademarks. See Leroy lettering equipment 


at your K&E dealer. 
and measuring tapes 


A= 
KEUFFEL & ESSER CO. 


NEW YORK + HOBOKEN, N.J. + Detroit « Chicago « St. Louis « Dallas « San Francisco « Los Angeles « Seattle « Montreal 


89 YEARS OF LEADERSHIP [n equipment and materials for 
drafting, surveying, reproduction and optical tooling . . . in slide rules 
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Applications Received 


Continued 


Robert H. Jenkins, William A. Meixner, 
D. H. Palmer, Joseph R. Tueller, Henry 
R. Voss. 


Southern California Section 


William T. Barker, Robert H. Bean, 
M. Keith Borg, Arthur C. Brown, Nor- 
ris Walton Clarke, George F. Douglas, 
Arthur T. Doyel, Jr., Lawrence L. Elder, 
Paul E. Haines, Jack B. Hochadel, 
Richard B. Holst, Elpidio Igne, Ken- 
neth M. Jones, Adolf F. Kratz, Ray- 
mond P. Martin, Jr., Frank R. Mas- 
troly, Jr., Henry M. McCarthy, Donald 
J. McKenzie, John E. McKune, Steve 
J. Myzel, Clayton A. Norelius, David 
L. Olle, Robert J. Robinson, Charles G. 
Ryder, Edgar Schmued, W. Earl Smith, 
David R. Stevenson, Philip H. Steward, 
Patrick G. Stone, William H. Theis, Jr., 
Melvin M. Tilley, George Wan, Parker 
E. Williams. 


Southern New England Section 

F. D. Bryant, Richard J. Nowak, 
Frederick F. Petrucci, Jay P. Sellick, 
Raumond E. Smith, Norman L. Zabi- 
lansky. 


South Texas Group 
E. Y. Beaver. 


Spokane-Intermountain Section 


Gordon Schuster 


Syracuse Section 


Howard J. Dingman, James E 
Maroney. 


Texas Section 
Robert J. Burkholder, Jr 


Texas Gulf Coast Section 
Michael D. Keen. 


Twin City Section 


John M. Shank, W. R. Shannon 
Harry B. Silverman 


Virginia Section 
Ashby T. Atkinson 


Outside of Section Territory 

Lewis P. Dickey, Thomas P. Gilchrist 
Charles W. Martin, Kenneth H. Min- 
drum, Conrad R. Odden, Comdr. Rob- 
ert M. Strieter, Joseph F. Wagner, 
David T. Wells, Robert I. Wiliams 


Foreign 


T. A. S. Balagopal, India; Antonio 
Avelino De Silva, Jr., Portuguese W. 
Africa; Richard K. Hall, Venezuela; 
As’ad Fuad Khairallah, Lebanon; Kan- 
charla Madhavarao, India; Dataram 
Venkata Ramanarasu, India; Donald 
M. Robertson, Australia; Kemal Tek’er, 
Turkey. 
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Rochester develops 
outstanding new performance 
for all GM cars! 


This year, Rochester sets the pace in the per- " 


formance race... with the most advanced 
fueling systems on the road.Years-ahead design 
and engineering research provide GM's “famous 
five’’ with precision fuel control that will help 
set new highs in performance and economy. 


First engineered for the high-compression era, 
Rochester fueling systems are now ready to 
establish even higher performance records. 
Quality-built for rugged duty and responsive 
action, Rochester systems are dependable, 
durable, and specially designed for the world’s 
finest engines. That’s why you find Rochester 
standard equipment on the 1957 Cadillac, 
Buick, Oldsmobile, Pontiac and Chevrolet. 


OCHESTER 


gf ARBURETORS 


Rochester Products Division of General Motors Corp., Rochester, N. Y. 
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To assure dependable 
diesel service, use 
dependable 

Johnson Bearings 


The every-day work of the diesel engine demands the 
utmost in dependability. It has the responsibility of 
supplying electric power and light, of driving vital com- 
pressors, of maintaining railroad schedules, of propelling 
ships and trucks—all services upon which the economy 
of the nation depends. 

Diesel manufacturers have accepted this responsibil- 
ity and have designed their engines to give dependable 
service. One of the important components in these en- 
gines is the bearings—such as those made by Johnson 
Bronze Company. Engineers and production men alike 
at Johnson have a keen appreciation of the importance 
of their assignment. They realize that the engine bear- 
ings in the powerful diesels of today are subjected to 
forces of great magnitude, often at high speeds. 

That is why the bearing specialists in the Product 
Engineering Department at Johnson Bronze work 
closely with diesel engine manufacturers in designing 
the proper bearing for each application. They recom- 
mend the most suitable bearing material—make sure 
it is adequate in size, strength and has correct clearance. 
The lubricating system is taken into consideration and 
provision made to resist effect of corrosive lubricants. 

Johnson produces precision diesel engine bearings for 
the best in the industry. They may be cast bronze— 
bronze and babbitt—cast aluminum alloy—aluminum 
alloy on steel—steel and babbitt. Regardless of size or 
composition they have the necessary qualities to resist 
shock loads at high speeds—help the diesel maintain 
its reputation for dependable service. 

To learn more about the services of the Johnson 
Product Engineering Department, write for a special 
bulletin. It may point the way to increasing the effi- 
ciency and dependability of your engines. Johnson 
Bronze Company, 675 S. Mill Street, New Castle, Pa. 


a’ Johnson 
Bearings 
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The original CASS MAOMEPD ride* 
was developed with LEAF SPRINGS 


The characteristics of leaf springs include the entire 
range of flexibility from “‘soft’’ to “‘hard’’. They can give you 
exactly the ride you want (without addenda), from the ultimate 
in softness to the extreme in rigidity. 

The features of leaf springs also provide: cushioned 
impact or thrust of “‘stops’’ and “‘starts’’; self alignment of 
springs, frame, and axles; load balance control; sidesway control; 
and shock-absorbing action through rebound control. 


And the PLUS FACTOR of utmost economy for both manufacturer and customer. 


DETROIT STEEL 
PRODUCTS DIVISION 


OF Fenestra INCORPORATED 


ais 


1500 Trombly Avenue, Detroit 11, Michigan SINCE 1904— ORIGINAL EQUIPMENT ON CARS, TRUCKS, CABS, BUSES, TRAILERS 
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FOOLPROOF ASSEMBLY — There is only 
one way tubing can be inserted into 
sleeve, and only one way that the sleeve 


The most important 
advance in tube fittings 


IMPERIAL /HT-SEAL 


Furnished in steel and stainless steel 


Successors to all other fittings 
for high-pressure, severe service 


At last! A foolproof fitting that answers all the re- 
quirements of the “ideal tube fitting.” 
1. Positive butt-joints — no springing of tube. 
2. Permits closer tube bends. 
3. Eliminates tube torquing when making a joint. 

. Foolproof — Hi-Seal goes together only one way. 
5. Assures repeated pressure-tight re-connections. 


Pala Ca to er = 


PRIMARY SEAL FINAL TRIPLE SEAL 





CLOSER TUBE BENDS — Because of the 
extremely short tube entry and because 
no flaring is required, bends are made 


. Joints stay pressure-tight beyond the burst pres- 
sure of tube — withstand severe vibration. 
7. Threads are pitched for minimum torque in tight- 
ening — danger of stripping eliminated. 
. Far greater tolerance in tube length or placement 
during assembly. 
9. Produced under continuous quality control 
methods to assure utmost reliability. 


Big order? Sure — that’s why the Hi-Seal is the 
most important advance in tube fittings in 20 years. 
Ask your Imperial distributor for complete infor- 
mation! 


WITHSTANDS HIGHER PRESSURES — Joints 
made with Imperial Hi-Seal fittings 
stay pressure-tight beyond the burst 


can go into fitting. Shoulder on sleeve 
prevents incorrect assembly. No need 
to disassemble joint to see if it has 
been properly made. Only an open-end 
wrench is needed for assembly. 


exceptionally close to the end of tubing. 
Hi-Seal fittings work in close quarters 
where other types of fittings cannot be 
used. Hi-Seal speeds assembly . . . dras- 
tically reduces field servicing time. 


strength of the tubing itself. Fitting is 
especially designed for hydraulic and 
other services where higher pressures are 
encountered. Can also be used in low and 
medium pressure applications as well. 


Created and manufactured exclusively by .. . 


THE IMPERIAL 


1225 W. HARRISON STREET 


Industry’s most complete 
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BUTT-JOINT FEATURE MAKES 
HI-SEAL EASIER TO INSTALL! 


(a) Because Hi-Seal provides a_ positive 
butt-joint, and there is no tube entry into 
body of fitting, undesirable tube springing is 
eliminated. This is very important in the 
case of large-diameter, heavy-wall or hard- 
temper tubing where tube springing is ex- 
tremely difficult and many times impossible. 
(b) Note how tube “bottoms” on shoulder of 
sleeve (see diagram). Camming action of nut 
results in a controlled bite of sleeve into 
tubing. Serrated edges inside sleeve provide 
a triple, leak-proof seal. Finally, a perfect 
circumferential seal is made by tapered 
edge of sleeve in recess of body. 


(c) Hi-Seal fittings are furnished complete 
with body, nut and sleeve assembled. Avail- 
able with long Dryseal pipe threads or with 
straight threads with O-Ring seal. 


act 


a meh 
NO FLARING OR THREADING! 


Just off the press — highly informative bulletin 
No. 3061 on Hi-Seal principle and applications. 
Includes engineering recommendations, 
dimensional data, complete listing of types 
and sizes for 4%" to 114” O.D. tubing. 


BRASS MANUFACTURING COMPANY 


CHICAGO 7 , ILLIN oO1s In Canada: 334 Lauder Ave., Toronto, Ontario y hl 


LT Latte I Rt rt he 


fall 


Ey ate Ro eran 


line of tube fittings and tubing too/s 
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4 message for Pesco’s western friends : 


new faces, new facilities 


will mean better, faster service on Pesco products 


To provide improved customer service in the nine western states, 


Pesco has established — 
SALES OFFICES IN 
LOS ANGELES AND SEATTLE 


These direct factory representatives are now avail- 
able to provide technical assistance on your acces- 
sory problems. They are backed up by the engineer- 
ing skills and technological resources of the entire 
Pesco organization. 


@ R. B. Harlan, Jr. 


Western Regional Manager 
Los Angeles — STanley 7-3148 


Service Center Manager 


@ F.C. Morris 


Senior Sales Engineer 


@ R.H. Collier 


Sales Engineer 
Seattle — MAin 8442 


For information or service on Pesco 
praducts, our western customers are 
invited to make use of these new facilities. 


® Harold S. Doelcher 


Los Angeles — STanley 7-3148 


— 


PESCO PRODUCTS DIVISION 


a a OIE 5 TEE EE ISR BET: 


BORG-WARNER CORPORATION. 


24700 NORTH MILES ROAD . 


PESCO PACIFIC SERVICE CENTER 

5521 Cleon Ave., North Hollywood, Calif. 
This plant is a completely equipped facility for the 
testing and overhaul of all Pesco products—aircraft 
and industrial. It is operating under Air Force 
cognizance and with Navy and Civil Aeronautics 
Administration approval. 


Technician runs dynamometer test on fuel pumps in ex- 
plosion-proof test cell. 


Pesco fuel and hydraulic pumps being overhauled in 
modern repair department, 


: alld 


BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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Write for Your Copy: 
CARMET CATALOG 


Just out. . . 32 well-illustrated 
pages, containing data on all 
Carmet grades, and on Carmet 
blanks, tools, die sections, 
punches, draw die inserts, etc.; 
also special preforming to order. 
@ Write for your copy. 


ADDRESS DEPT. SA 83 
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Look How You Can 
Save with 


PREFORMED 


DIE SECTIONS 


these Blanks are preformed 


to a Finishing Allowance 
of .018"-.022" per side 


These tungsten carbide die sections are of 
Carmet CA-11, a special grade developed 
expressly for punches, dies, and other 
heavy shock applications where wear and 
abrasion resistance are required. 

These blanks have a span of 1.315" 
with a wall thickness of only .046"', but 
they were easily produced to close toler- 
ances by AL's precision preform methods. 
All surfaces are clean, smooth and free 
from defects, requiring only a minimum 
amount of grinding to final dimensions. 


Carmet carbides can be accurately pro- 
duced to practically any shape or size your 
designs may require, and can be supplied 
preformed as desired. Typical highly suc- 
cessful applications includeinserts fordraw- 
ing, heading, extruding and blanking dies; 
gauge and wear parts; pins; bushings; etc. 

Find out, TODAY, how you can cut 
costs with preformed Carmet. Write or 
call Allegheny Ludlum Steel Corporation, 
Carmet Division, Wanda and Jarvis 
Avenues, Detroit 20, Mich. 


For ALL your CARBIDE needs, call 


Allegheny Ludlum 


INE Too. steel 
Since 185° 


weos3s0 





Industry’s 
Highest Power 
Transistors 
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4 5 
COLLECTOR CURRENT (AMPERES) 


Delco Radio "High-Power”’ Transistors set a new industry standard of performance — 


Produced by the thousands each day ! 


Delco Radio alloy junction germanium PNP 
power transistors 2N173 and 2N174, now TYPICAL CHARACTERISTICS 
in volume production, are characterized by mas te 2N173__ 
high output power, high gain and low dis- Properties (25°C) 12 Volts 28 Volts 
tortion. Stabilizing processes eliminate the 
effect of time on performance characteristics. 


Maximum current 12 12 amps 
Maximum collector voltage 60 80 volts 
Saturation voltage (12 amp.) 0.7 0.7 ‘volts 


lhe high power handling ability does not fei aaietitna &, 90 waned - 38 


exclude applications for low and medium 


% Alpha cutoff frequency 0.4 0.4 
power levels. Performance at low levels 


: ; Power dissipation 55 55 

exceeds that of many low power transistors 
: : - Thermal gradient from junction 

and will provide a higher degree of safety to mounting base 1.2 1.2 


and stability to equipment design. Distortion (Class A, 8 watts) 5% 5% 


DELCO RADIO °"rkcwormoana 
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The Enjay Company proudly invites you to inspect the new polymer wing of 
the Enjay Laboratories, located in Linden, N. J. Continuing the tradition 
of pioneering in petrochemicals, Enjay has built this new laboratory addition 
for application research and development exclusively in the polymer division. 


With the latest technical equipment and top scientific talent, this new labo- 


ratory enables the Enjay Company to give the best possible product applica- 


tion service, as well as furthering Enjay’s own product research program. 
High speed electronic data processing equipment helps the Enjay scientists 
solve your compounding problems in record time. In developing new products, 8 U T Y L 
or improving old ones, call on Enjay for top-notch assistance. Contact your 
Enjay representative for further information. 


Enjay Butyl] is the super-durable rubber 


Pioneer in Petrochemicals with outstanding resistance to aging « 
abrasion « tear « chipping « cracking + 

ENJAY COMPANY, INC., 15 West 5ist Street, New York 19,N.Y. ozone and corona « chemicals «+ gases 

Other Offices: Akron - Boston: Chicago~- Los Angeles: New Orleans: Tulsa «+ heat « cold « sunlight +« moisture. 
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English trucks and buses 
for automatic 
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Many of England’s leading truck and bus manufacturers use Tecalemit ‘“SSyndromic’ 
automatic chassis lubrication. All Tecalemit units use Bundyweld Steel Tubing 
(typical examples are shown here), in some cases as much as 1,000 feet per unit. 


BUNDYWELD IS DOUBLE-WALLED FROM A SINGLE STRIP 
~<- 

: NOTE the exclusive 
Porn ; Bundy-developed 
heer beveled edges, which 
afford asmoother joint, 
absence of bead, and 
Bundy weld starts as continuously rolled passed through a fur Bundyweld, double- ‘SIZES up less chance fer any 

a single strip of twice around later nace. Copper coating walled and brazed TO %” ©0.D. leakage. 


copper-coated steel ally into a tube of fuses with steel. through 360° of 
Then it's uniform thickness, and Result . wall contact. 
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rely on Bundyweld Tubing 
lubrication systems 


For greater strength, easier fabrications, 
British manufacturer specifies 
double-walled Bundyweld Tubing 


Heavy-duty trucks and buses must have regular 
and thorough lubrication to stay in top operating 
condition. That’s why many of England’s truck 
and bus manufacturers are equipping their 
vehicles with Tecalemit ‘“‘Syndromic’”’ automatic 
lubrication systems. 


Chassis lubrication is automatic, mileage con- 
trolled. Maintenance costs are cut . . . and vehicle 
service life is lengthened. 


To make these units as reliable as possible, 
Tecalemit uses Bundyweld® Steel Tubing 
exclusively. Why? Because Tecalemit, Limited, 
like so many other automotive accessory manu- 
facturers, has found Bundyweld to be the 
strongest, most dependable tubing made. 


BUNDY TUBING COMPANY 


Only Bundyweld Steel Tubing is double-walled 
from a single metal strip, copper-bonded through 
360° of double-walled contact. Bundyweld Tub- 
ing is leakproof by test; thinner-walled, yet 
stronger; resists vibration fatigue; has high 
bursting strength. Bundyweld fabricates easily 
to the most difficult shapes; takes readily to all 
standard protective coatings. 


In addition to high quality, Bundy® offers 
customers these extra service benefits: expert 
engineering assistance, the world’s finest fabri- 
cation facilities, and prompt, on-time delivery 
of all orders. 


Let Bundyweld Tubing work for you. For com- 
plete information, phone, wire, or write us, today! 


. DETROIT 14, MICHIGAN 


SO erret = 


PRECISION- 
GROUND 


FLATTENED 
END CLOSURE 


GROOVED DOUBLE-FLARED COILED SWAGED NOTCHED BIFURCATED SLOTTED 


BENT TO 


SMALLEST RADII EXPANDED 


SHEARED FLANGED PIERCED BEADED SOLDERED UPSET NOZZLE DOUBLE UPSET 


SOME OF THE FABRICATION OPERATIONS POSSIBLE WITH BUNDYWELD 


BUNDYWELD TUBING 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. ¢ Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank 
Bidg. @ Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place @ Elizabeth, New Jersey: A.B. Murray Co., Inc., Post Office Box 476 @ Los Angeles 58, Calif: Tubesales, 5400 Alcoa 
Ave. @ Philadelphia 3, Penn.: Rutan & Co., 1717 Sansom St. @ San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. @ Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South 
Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 181 Fleet St., E. e Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 


WORLD’S LARGEST PRODUCER OF SMALL-DIAMETER TUBING * AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY, AND ITALY 
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Westinghouse Electric Corporation 


Hydraulic torque converters and 
power shift transmissions 


meet specialized equipment needs 


Harmonizing engine characteristics with your drive problems is a spe- 
cialty of Westinghouse hydraulic drives engineering. The result is a hy- 
draulic drive that assures maximum work output of your equipment, 
simplifies operator training, and reduces maintenance. 

Westinghouse hydraulic drives are currently being used on heavy-duty 
construction equipment, off - highway trucks, special-purpose military 
vehicles and oil well servicing rigs. 

The Westinghouse torque converter is based on the Schneider single- 
stage system which provides highest efficiency over an extended operating 
range. . 

Because Westinghouse manufactures drive components, and not end 
products, you are assured complete confidence on your advanced design 
planning. For more information write Westinghouse Electric Corporation, 
Gearing Division, Pittsburgh 1, Pennsylvania. J-07 353-X 


Py 
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Developed to meet your special needs in earth moving, 


> 
3 
mS 
a 


construction and materials-handling equipment. 


oa 


(1) Westinghouse single-stage torque converter showing sim- 
plicity of basic parts. (2) Matching equipment requirements, 
Westinghouse engineers analyze advance design planning; 
result (3), a typical Westinghouse torque converter — power 
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shift transmission package. 
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WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
JOURNAL, NOVEMBER, 1956 





Visit the 
| Qnd 
Ap iw 

National 


J Automobile 


Show 


AMERICA ON THE MOVE 


New York 
Coliseum 


December 8-16 


FEDERAL-MOGUL DIVISION 


FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 13, MICH. 


Sleeve Bearings « Bushings «© Washers e Spacers 
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Important 


facts 


about a new and 

plentiful family 
of low-nickel 

Stainless Steels! 


OFFICES: 

BIRMINGHAM «+ CHICAGO « 

DETROIT HOUSTON . LOS ANGELES 

NEW YORK PITTSBURGH ¢ SAN FRANCISCO 
PHILLIPSBURG, N. J 


CLEVELAND 


... THANKS TO ALLOYS 
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Now in plentiful supply, the new “200” Series Stainless Steels 
permit steelmakers to greatly expand their output of Chrome- 
Nickel stainless from existing nickel supplies. With the addition 
of manganese, the nickel content can be cut in half to provide 
practical, workable stainless steels that can be applied to a wide 
variety of uses. 

The “200” Series is meeting the constantly expanding needs of 
the transportation, building, manufacturing and many other fields. 
It’s becoming increasingly popular for use in kitchen utensils, ap- 
pliances, truck bodies, trains, automobile trim, hospital equipment 
and scores of other consumer products. 

For further information, see your stainless steel supplier, or 
write ELECTROMET—leading producer of chromium, manganese, 
and more than 100 alloys for the steel and other metal industries. 


ELECTRO METALLURGICAL COMPANY 
30 East 42nd Street Tiga New York 17, N.Y. 


A Division of Union Carbide and Carbon Corporation 


Hlectromet 


The term “Electromet”’ is a registered trade-mark of Union Carbide and Carbon Corporation 





The tire valve with the famous 
long-core principle that locks 
the air in the tire. This valve 
core is the heart of your tire 
valve—to guarantee your 
customers safe driving. 


Some of the Schrader Products for dealer service 


nF 
oe 


c 2 2 5050A—Improved 


passenger tire glove 
compartment gauge 
pet Dt ee ee 
a 
<4 ee ee eee) 


4 7188BH—All-purpose dealer service gauge 


Pa oo Modern new Schrader Chuck Gauge 
il MH aL with replaceable gauge unit for 
i a eu ee 


ESTABLISHED IN 1844 
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Plan any tire 
for any vehicle... 


designs and produces 
the valve! 


And you can be certain of the performance 


Tire designers need never restrict them- proved, modernized plants guarantee 
selves with valving problems. Schrader, prompt deliveries of quality products. And 
world’s leading tire valve manufacturer, has your vehicles’ reputations are further se- 
the facilities and experience to valve even cured by Schrader service, tools, and re- 
the most forward-looking tires—dependably placement parts ... available everywhere a 
and inexpensively. Schrader’s constantly im- vehicle can travel. 


A. SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, 470 Vanderbilt Avenue, Brooklyn 38, N. Y. 


Schrader + 
(rR No 414) Pil 
No. 413 (TR. No. 414)" 
(T.R. No. 413) 


FIRST NAME IN TIRE VALVES 


FOR ORIGINAL EQUIPMENT AND REPLACEMENT 
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New equipment, expanded departments, added technical personnel and in- 


creased productivity all help to make Long your ideal "production partner.” 


But you'll discover Long’s real plus factors in our management-engineering 
team. Its talent for creating high quality products with economical design 


and volume manufacturing advantages is your biggest profit potential. 


LONG-BUILT 
TRACTOR RADIATORS 
GIVE TOP PERFORMANCE 


\ Tractor engines need specialized cooling to do 
the best possible job. Leading tractor manu- 
facturers specify Long-built radiators because 
they are rugged and dependable; because 
they are engineered for the best performance 

under the severest field requirements. 


Since 1903 Long has been engineering 
and building high quality heat exchangers 
for industry. Whatever the type of fuel 
used, your engine cooling can be improved. 
Ask us for help on your problem. 


LONG MANUFACTURING DIVISION, BORG-WARNER CORPORATION 
12501 DeQuindre Street, Detroit 12, Michigan 
Also: Oakville, Ontario, Canada 
Export Sales: Borg-Warner International, 36 South Wabash St., Chicago 3, Illinois 


THE STANDARD OF QUALITY AND PERFORMANCE SINCE 1903 
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LC a LL 
Mechanical Jacks 


OT UT ay 
Crankshafts 


A uae Pa 
Power Take-Off 
a fatty 


Se aera 
Double-Disc Brakes 


Malleable lron 
PUTS CMs 69 
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HARTFORD, MICHIGAN 


BENTON HARBOR, MICHIGAN 


WINDSOR, ONTARIO, CANADA 


WE’D LIKE TO GO TO WORK FOR YOU 


All the products you see here, we make for other people—we have the facili- 
ties, experience and engineering know-how to do a better job for you. We 
can offer dependable delivery—competitive prices—quality-built products. 


We are an original equipment manufacturer for the automotive and farm 
machinery industries and have been since 1908. We have also expanded 
into the aircraft industry. We are well equipped with top caliber personnel 
and the most modern cost cutting machinery. If you have a manufacturing 
problem, please contact us. Like it says in the headline, we'd like to go 
to work for you. 


AUTO SPECIALTIES MFG. CO., INC. 
SAINT JOSEPH, MICHIGAN 


Plants also at Benton Harbor and Hartford, Michigan, and 
Windsor, Ontario, Canada 





We Asked You 


WHAT YOU WANTED TO KNOW 


“We want the Facts about ADVANCEMENT" 


“We want the Facts about SALARIES" 


“We want the Facts about the NATURE OF THE WORK" 


“We want the Facts about LOCATION” 


“We want the Facts about BENEFITS" 


“We want the Facts about POSITIONS OPEN...” 





REPUBLIC MUST FILL 63 POSITIONS IN THESE 21 FIELDS IN THE NEXT 3 MONTHS 


1. Aerodynamics 2. Flight Test 3. Dynamics 4. Thermodynamics 5. Electronics 6. Flutter & Vibration 7. Servos 

8. Weights 9. Weapons System Analysis 10. Analog & Digital Computers 11. Airframe & Mechanical Design 12. Antennae 13. Fire 

Control Systems 14. Flight Control Systems 15. Instrumentation 16. Stress Analysis 17. Operations Research 
18. Preliminary Design 19. Systems Engineering 20. Propulsion 21. Publication Engineering 
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(in a series of independent surveys) 


Engineers 


ABOUT JOB OPPORTUNITIES 


eeeeeeseeeeeeeaeeeeeeee eee 


Here are Republic Aviation's Answers : 


. 
eeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeveeeeee® 


eeeeee At REPUBLIC AVIATION expansion has added 43 new supervisory engineering posi- 
tions in the last 3 years to 156 already existing. 77% were filled by engineers on the 
staff from 1 to 20 years; 23% from outside the company. 54 additional technical spe- 
cialist openings created in last 12 months with 26 filled from within. 
100% of Republic engineers have received pay increases since January, 1955 and 40% 
have won increased professional status. 


eceeeeAt REPUBLIC, top of the industry scale is in force at all levels, but individual contri- 
butions bring added financial and professional recognition. 


eo eee Pioneering new concepts in aircraft design and missile science is the business of Repub- 
lic Aviation. With such planes as the incredible new F-105 Thunderchief (5th in the 
series of famous Thundercraft) to its credit, the company is now attacking the fan- 
tastic problems involved in hypersonic flight. Advanced problems are being studied by 
the newly organized Scientific Research Staff. 


The Missiles Division is engaged in upper atmosphere research and kindred areas 
(military proposals, contractual projects and company-sponsored programs). 


eeeeee We may be prejudiced but at REPUBLIC we think our location— LONG ISLAND — 
is very hard to beat. This is the famous playground of the East Coast, where modern 
suburban communities are within easy reach of fabulous beaches...where a man can 
keep his own boat, play golf, tennis—-even polo— yet be less than an hour away from 
downtown New York with its cultural, educational and entertainment facilities. 


eeeeee At REPUBLIC, benefits include our famous 2-PART RETIREMENT INCOME 
PLAN that’s a model for the industry. Also EDUCATIONAL AID, covering 2/3 the 
cost of advanced study; BROAD INSURANCE COVERAGE — Life, Accident and 
Health plus Hospital-Surgical Benefits for the whole family. 


ALL-EXPENSE PAID RELOCATION PLAN for qualified engineers living outside the New York City-Long Island area 


Please send complete resume, including details of technical background, to: 


MISSILES 

Mr. R. R. Reissig 

Administrative Engineer 

233 Jericho Tpke., Mineola, L. I., N. Y. 


AIRCRAFT 

Mr. D. G. Reid 

Engineering Personnel Manager 
Farmingdale, L. I., N. Y. 


SEE PEGESEAES AVIAMION 
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Resistant to heat, shock, wear and galling. . . 
these nickel cast iron brake drums provide, in 
addition, extra strength due to their ribbed off- 
set shape. And the flange rim prevents stretch- 


ing of the outer periphery. Increased braking 
surface lowers pressure per square inch, result- 
ing in cooler, safer operation. Designed and pro- 
duced by Utility Mfg. Co., Los Angeles, Calif. 


Nickel cast iron makes good drums better! 
Last longer...cut operating and maintenance costs 


No problem with fade, overheat, or “bell mouthing” 
when you use Utility brake drums. 


Resists Heat Checking and Distortion: 


Utility drums are made of a carefully controlled 
nickel-molybdenum cast iron to retard heat check- 
ing and resist distortion, no matter how long or 
steep the grade. Specifying 1.75% of nickel assures 
high strength in an iron able to withstand the in- 
tense heat generated on the braking surface. 

As a result, users find brake drum life lengthened, 
while operating and maintenance costs go down 
sharply. 


4s. 


Nickel Prolongs Operating Life 


This is only one of countless examples, showing 
how the engineering properties of cast iron may be 
controlled to meet specific needs by use of nickel... 
either alone or along with other alloying elements. 


If You Have Metal Problems... 


If you need special combinations of properties... 
or if machining or heat-treating is a problem... we 
may be able to help you select exactly the right 
material to meet your needs. Send us details of your 
difficulty for our suggestions. 


NCO. THE INTERNATIONAL NICKEL COMPANY, INC. f2.Vor.2K% 


Teaet wa 
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LINDE’s Flame-Plating gun is operated en- 
tirely by remote control. At control panel 
(below) is operator, who observes process 
through safety-glass window. At right, 
Flame-Plating gun is seen as workpiece is 
secured in fixture (top). as gun is brought 
into range (center), and at the instant of a 
blast in the plating action (bottom). 


le 


Not all guns shoot BULLETS 
... this one gives metal parts EXTRA WEAR RESISTANCE 


A dramatic and useful coating process for metal 
parts has been developed by LINDE engineers to 
provide extra resistance to wear and abrasion. This 
method, called Flame-Plating, utilizes a special, 
rapid-fire gun to apply an extremely hard coating of 
tungsten carbide or aluminum oxide on precision 
parts subject to unusual wear or fretting corrosion. 

The Flame-Plating gun consists of a barrel and a 
mechanism for loading precise amounts of powdered 
coating material and explosive gases into a firing 
chamber. The powder—tungsten carbide or alumi- 
num oxide—remains suspended in the gases until a 
controlled spark ignites the mixture. 

The resulting detonation creates heat and pres- 
sure waves of tremendous force. These waves rip 
through the gas-and-powder mixture at supersonic 
velocity. The particles are hurled against the work 


30 East 42nd Street 


with terrific impact. They fuse together and build 
up until the desired thickness is obtained. 

The temperature of the workpiece seldom exceeds 

400 degrees F. Thus precision parts can be Flame- 
Plated without risk of changes in physical dimen- 
sions or metallurgical properties. Coatings can be 
Flame-Plated in thicknesses from .002 to .010 inch, 
and finished to 0.5 microinches rms. Practically all 
metals can be Flame-Plated. 
The extra resistance of Flame-Plated parts to wear, abrasion, 
and fretting corrosion has been proved in actual service. Vital 
parts in aircraft and automotive power plants, hydraulic sys- 
tems, and heating units, as well as textile and canning machin- 
ery, plug and ring gages, bearings, and seals have all had their 
useful life greatly extended—and economically, too—with 
Flame-Plating by LINDE. Find out how Flame-Plating can help 
you improve your own design. Write for a free copy of the 
booklet, “Flame-Plating,” F8065. Address “Flame-Plating, De- 
partment SA-11.” 


LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 
(Tia New York 17, New York 


Flame-Plating 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 


The term “Linde” is a trade-mark and LP is a service-mark of Union Carbide and Carbon Corporation, 
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Aeroquip Announces a NEW 


POPPET VALVE 


BULKHEAD HALF 


DISCONNECTED COUPLINGS with valves 
closed. The cutaway view, above, shows 
how the internal “O” rings provide un- 
exposed and fully protected seal for 
poppet valve and tubular valve sleeve. 
All coupling parts are precision made 
from carefully selected materials. 
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3200 SERIES COUPLING 


(patented) 


© Connects with a Quarter Turn 


© Disconnects with a Pull of the Union Nut 


POPPET VALVE TUBULAR VALVE SLEEVE 


HALVES ALIGNED, union nut not en- 
gaged, both valves still closed. Note 
how the poppet in the bulkhead half 
aligns and mates with the sleeve and 
the tubular valve in the hose-attaching 
half to prevent air from entering system. 


TUBULAR VALVE 
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0 °s'. Self-Sealing Coupling 


cain iin inlcinnesi eisai “Linki od 


SAFE... may be checked visually or manually for locked position. 


SIMPLE... there are only 13 parts plus “O” rings and back-up rings. 


FOOLPROOF ... there is no stable intermediate position where the coupling is partially open and unlocked. 


NO FLUID LOSS... the patented Aeroquip design prevents fluid loss during connection and disconnection. 


NO AIR INCLUSION... the coupling cannot admit air into the fluid system during connection and disconnection. 


Besigned to meet the requirements of proposed military specification MIL-C-25427 


It took Aeroquip to improve on Aeroquip Self-Sealing 
Couplings! 


The new 3200 Series Self-Sealing Coupling offers the same 
basic advantages for which Aeroquip Couplings are well 
known: NO fluid loss upon disconnection; NO air inclusion 
during connection. In addition, it offers plus advantages that 
contribute to improved design, maintenance, and service 
of aircraft. 


It’s fast acting! A quick quarter-turn of the union nut fully 
connects the halves and assures full flow of fluid. An axial 
pull on the union nut disconnects the coupling causing the 
halves to spring apart instantly with valves closed. 


It features visual and manual check for locked position! 
By noting the position of the locking hex, or attempting to 
turn the union nut, or by tugging on the attached hose line, 
anyone can tell whether the coupling is fully connected. 
Once connected, the coupling cannot unlock accidentally 
during normal service. 


It features simplicity of design . . . precision construc- 
tion! Developed especially for use on modern airframe and 
engine hydraulic systems up to 3000 psi. at 275°F., the 
3200 Series Self-Sealing Coupling is highly recommended 
for use wherever lines must be disconnected while systems 
are operational. 


For further information, write for Aircraft Engineering Bulletin AEB1 4. 


\eroquip 


AEROQUIP CORPORATION, 


JACKSON, MICHIGAN 


AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 


(A Subsidiary of Aeroquip Corporation) 


IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD—AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


UNION NUT TUBULAR VALVE 


POPPET VALVE 


UNION NUT THREADS ENGAGED 
during quarter-turn connection. Poppet 
valve is displaced but tubular valve is 
still closed. There is no leakage path at 
this point, or at any time during dis- 
placement of valves. 
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UNION NUT POPPET VALVE OPEN 


MALE HEX 


FEMALE HEX TUBULAR VALVE OPEN 


FULLY COUPLED AND LOCKED, valves 
open. Female hex on locking sleeve is 
fully engaged with male hex on body 
thus providing visual and manual 
evidence that both valves are open and 
there is unobstructed flow path for fluid, 





Typical Silastic applications by leading auto manufacturers include 
transmission oil seals that provide longer lasting, more efficient sealing 
against hot oil; and sparkplug covers that keep moisture out and 
withstand heat to produce better engine performance 


ae i J 


SUAS iY molded avi Fi in, moisture out 


Molded parts of Silastic*, Dow Corning’s silicone rubber, 

show little or no change in physical or dielectric properties 

after long exposure to temperature extremes which would 

Get latest data on Silastic quickly ruin organic rubber. Leading rubber companies 

fabricate Silastic molded parts in practically any color, 
Mail coupon today size or shape. 


Dow Corning Corporation, Dept. 9111 
Midland, Michigan 


Typical Properties of Silastic for Molded Parts 


Temperature Range, °F —130 
Tensile strength, psi 600 
Elongation, % 150 


Please send me latest data on Silastic ” 
- 
o 
¢ Compression set, %, @ 300 F 15 
. 
* 


NAME 


COMPANY 
ay Hardness range, durometer 20 
Dielectric strength, volts /mil 400 
Oil resistance Dependent on type of oil 


ADDRESS 


——— 9 lf you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones WP MatICT 


wnnisey DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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Gunned by higher speeds and higher temperatures, the 
performance demand for anti-friction bearings rises sharply every 
year. Here at Rollway, we strive always to keep abreast of the 
trend, and even to anticipate it. In precision, dimensional stability 
and simplicity, Rollway Maximum Bearings offer performance 
based on advanced thinking to original equipment and 


replacement buyers of today. 


Start now, up-grade both your production machinery 
and your products with Rollway bearings of the future. 
Rollway Bearing Company, Inc., Syracuse 4, N. Y. Manufacturers of 
a complete line of radial and thrust cylindrical roller bearings. 


ENGINEERING OFFICES: SYRACUSE * STON * ICAGO * DETROIT * TORONTO * PITTSBURGH * CLEVELAND * 
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MILWAUKEE © SEATTLE * 


Rollway Maximum 
Bearings are used in the 
McDonnell Voodoo Jet 


ROLLWAY 


Maximum 


ROLLER BEARINGS 


HOUSTON * PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 
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What are the specifications 
tor high performance 
transmission band lining? 


ANSWER: Lining that combines these 
characteristics... 


It should offer a relatively high coefficient of friction 

It should resist frictional fade at high interface temperatures 
It must be durable, resist wear and deformation at the anchor end 
It must not deteriorate in hot transmission oil 

It must withstand high bonding temperatures without blistering 


In flat strip form, it must be capable of being machined 
without developing a rough or fuzzy surface 


In strip form, it must be flexible enough to assume the band 
curvature without breaking 


Who has facilities to work 
with you in developing bands 
expressly for your needs? 


ANSWER: Johns-Manville can offer 
outstanding engineering skill and 
research facilities plus versatile 
production processes 


4 Today, automobile manufacturers endorse J-M transmission 
bands as standard equipment. Car builders are finding too, that 
J-M’s development facilities can aid in solving problems in 
designing improved transmissions. 


Molded or woven 


trensmission bond Experience, skill and research stand back of the complete line 
a of J-M brake linings, clutch facings and transmission bands. 
Our engineering staff and superbly equipped laboratory are at 
your service, too... ask your J-M representative or write to 
Johns-Manville, Automotive Equipment Department, 
832 Fisher Bldg., Detroit 2, Michigan. 


igi 
flexible grooved strips 


wT Johns-Manville ASBESTOS FRICTION MATERIALS 


c s 


? 
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Artificial spacing is eliminated with Formsprag full-complement over-running clutches 


Many sprag-type, over-running clutches demand construction gives you more sprag contact for any 


artificial spacing to assure immediate engaging and space you allocate for an over-running clutch—there- 
consistent release of sprags. fore more engine torque is transmitted. And you 
have the advantage of Formsprag’s precision manu- 


Formsprag has eliminated it! Here’s how. Exclu- : ; ake 
facturing and design facilities to supply complete 


sive, highly-developed “D-shaped” sprags automat- . : 
‘ s clutches which complement your design. Another 
ically space themselves—they engage and release ac- ; Sear . : 

‘ ; ea ; : advantage: Formsprag’s simple, basic design makes 
curately time-after-time. What does this mean in . : 
; ome: ae prototypes economical for testing purposes. 
terms of space saving? This patented sprag principle ; 
—used widely in automotive and aircraft applica- The next time the question of being “cramped 
tions—permits Formsprag to insert a full comple- for space” arises, call on Formsprag—World’s largest 


ment of sprags in far less space. Full-complement exclusive manufacturer of over-running clutches. 


FORMSPRAG COMPANY 


23585 HOOVER ROAD, VAN DYKE (DETROIT), MICHIGAN 
THE ONLY CLUTCH THAT CAN GIVE YOU FULL-COMPLEMENT PERFORMANCE 
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DELCO-REMY ANNOUNCES NEW 
WATERPROOF STANDARD REGULATORS 
WITH IMPROVED PERFORMANCE 


Better electrical performance and greater dependability in any weather 
are important user benefits found in Delco-Remy’s new waterproof 
standard generator regulators, now available for general replacement use. 


And here are the features that make them the right regulators for 
millions of Delco-Remy equipped cars and trucks. 


New overhanging one-piece formed-steel cover and mating base 
shed road splash . . . convenient attaching screws are outside the 
enclosed area. Molded soft rubber gasket seals out harmful oil 
and water vapors. 


Integral sleeves of molded nylon insulator form permanent seal 
around rivets—assure watertight base. 


New, longer, more flexible armature contact spring on voltage 
regulator unit assures more positive closing of contact points for 
smoother operation. 


Welded electrical connections, and highest quality tungsten and 
non-tarnishing precious metal contact points, assure minimum 
resistance, maximum durability. 
Special fine thread screw-type controls allow easy, highly accurate 
adjustment of all three units. 
Always replace with Delco-Remy waterproof regulators when you 
service Delco-Remy equipped cars and trucks. These improved regu- 
lators are available from your car or truck dealer or the United 
Motors System. 


DELCO-REMY ¢« DIVISION OF GENERAL MOTORS «© ANDERSON, INDIANA 


hy 


GENERAL MOTORS LEADS THE WAY—STARTING WITH 
MOTORS 


Delco-Remy 


ELECTRICAL SYSTEMS 
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WITH PHOTOGRAPHIC aunty 


et 


You Asked For This! 


ectROGRAPH MODEL 429 


ELECTROPHOTOGRAPHIC 
RECORDING 
OSCILLOGRAPH 


ONLY THE REVOLUTIONARY CENTURY ELECTROGRAPH OFFERS THESE FEATURES 


Permanent instantaneous oscillograms 
Eliminates need for messy liquid chemicals 
No darkroom required 

Automatic continuous dry processing 

View oscillogram while recording 


Century's engineers are the first to accomplish the 
long dreamed-for wedding of photographic re- 
cording and completely automatic dry processing 
to eliminate the need for costly darkroom facilities 
and liquid developing, rinsing and fixing. 


The greatest advancement in the technique of mul- 
ti-channel oscillograph recording in over 20 years, 
the CENTURY ELECTROGRAPH is essentially a 
direct-writing recording oscillograph utilizing the 


Utilizes sensitive light-beam galvanometers 
Up to 24 traces on eight inch paper 

Traces can overlap 

Precision timing lines 

Low power consumption 


RADICALLY new. technique of Electrophotography 
combined with light-beam galvanometers. 


NOW investigate CENTURY ELECTROGRAPH—the 
most modern approach to simplified oscillographic 
recording — when planning your instrumentation 
program whether for research, engineering, test, 
quality control, process control, or any other 
analog recording requirement. 


COSTS NO MORE THAN OLD-FASHIONED METHODS 


EC 


Gr Century Electronics & Instruments, Inc. 


1333 NO. UTICA, TULSA, OKLAHOMA 


For further information, call on our nearest representative: 


EXPORT OFFICE: 149 BROADWAY, NEW YORK CITY —TEL.: BARCLAY 7-0562 


MIDWEST AREA 
363 W. FIRST ST 
DAYTON 2, OHIO 


N.Y.-NEW ENGLAND AREA 
29-46 NORTHERN BLVD 


PHILA -WASH. AREA 
4447 N. BODINE ST 


PHILADELPHIA 40, PA LONG ISLAND CITY 1, N.Y 


TEL.: MICHIGAN 4-1822 TEL: STILLWELL 4-7120 TEL.: FULTON 9292 TEL 


TEXAS-N. M. AREA 
5526 DYER ST 
DALLAS, TEXAS 

EMERSON 6716 TEL.: 7-1501 TEL.: RYAN 1-9663 TEL.: EMERSON 6-8214 


NO. CALIFORNIA 
2015 EL CAMINO REAL 
REDWOOD CITY 


SO. CALIF. AREA 
40 SO. LOS ROBLES 
PASADENA 1, CAL 


ARIZONA AREA 
3686 BAKER PL 
TUCSON, ARIZONA 





THIS DU PONT REPRESENTATIVE is using a fuel test cor and dynamom- 
eter combination to demonstrate, to a group of service station oper- 
ators, the relationship between fuel quality and engine performance. 


THIS PERSUASIVE demonstration tool is 
a highly sensitive single-cylinder en- 
gine. It is precisely instrumented to show 
graphically the many factors influencing 
combustion chamber performance. 


Revealed by modern Du Pont equipment 


Good performance on the road—day 
after day, month after month—can be 
the most influential factor in building 
preference for a make of car, and hence 
repeat sales. But good performance is 
dependent on fuel and lubricant quality 
as well as on engine and car design. 
That’s why the gasoline station attend- 
ants who service cars are important to 
the car manufacturer. They are the men 
who know the motorist best because they 
solve automotive problems every day. 
Du Pont is engaged in a program to 
train these men. Experienced representa- 
tives, using dynamometer equipment, 
demonstration engines, and instrumented 
test cars are teaching thousands of gas- 
oline dealers the principles of car per- 
formance. The Du Pont men are able to 
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show, at oil company dealer meetings, 
how engine design and maintenance, as 
well as fuel quality, affect automotive per- 
formance. The demonstrations show how 
spark and carburetor settings can cause 
knock, the effects of fouled spark plugs 
and faulty ignition systems on power 
output, and how temperature, altitude 
and atmospheric conditions affect per- 
formance. 

We expect the results of this program 
to be rewarding to the automotive as well 
as to the petroleum industry. Just drop us 
a line if you would like to know more 
about this unique service program. 


THE INSTRUMENTATION of this Du Pont 
fuel test car enables our representatives 
to give oil company personnel an inside- 
the-engine view of car's performance. 


#16. u, 5. Pat OFF 


Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


RA 4 h é LAL 





.» Home Appliances... 


How Doehler-Jarvis 
die castings help produce 
high-quality products 


Take a look at these Sunbeam Corpora- 
tion Appliances. 


Every one has features made possible by die 
castings. 

Notice the frypan ...Three critical requirements 
were successfully met by Doehler-Jarvis. (1) A 
large and complex Calrod element is die-cast in 
exact position. (2) Metal cross sections are con- 
trolled to insure even heating across the pan. (3) 
A die-cast seal excludes wash water from the 
heating element. 

The frypan is a highly successful die-cast prod- 
uct...millions having been produced to date. 


In addition, Doehler-Jarvis makes parts for the 
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following Sunbeam appliances sold throughout the 
world: 


7 
Mixmaster, Jr. Butter Churn Doehler-Ja rvis 


ce a DIVISION OF NATIONAL LEAD COMPANY 

Electric Drill Blender General Offices: Toledo 1, Ohio 

Food Chopper 21” Rotary Lawn Mower 

Hedge Trimmer Egg Cooker In Canada: 

Slicer & Shredder Bench Grinder Barber Die Casting Co. Limited 
Doehler-Jarvis, possessing the world’s most exten- Hamilton, Ontario 

sive die-casting facilities, has met Sunbeam’s large- 

volume requirements with the desired quality and 

service. We are proud of our long association with 

the Sunbeam Corporation. 
Doehler-Jarvis Engineers, if anyone, can help 

you convert your product ideas into best sellers 

through die castings. Get in touch with them—now! 


SAE JOURNAL, NOVEMBER, 1956 





Imagineering the 195X models . 


in Alcoa” Aluminum 


oe 


The great engineering challenge 


of the Aluminum radiator 


Since 1946 Alcoa has been working 
intensively toward the lightweight, low- 
cost all-aluminum car radiator. Now 
an important intermediate step has been 
accomplished: aluminum-finned, brass- 
tubed radiators are in pilot production. 

Unlike the all-aluminum model, the 
aluminum-brass radiator requires only 
minor changes in production technique. 
Nevertheless, a massive amount of de- 
velopment work was required. 

A big problem in radiators made of 


two metals is corrosion. Galvanic action 
tends to corrode the solder, destroy the 
bond between tube and fin, and hence 
lessen the cooling action. So Alcoa built 
hundreds of aluminum-brass radiator 
sections, using innumerable different 
solders. These specimens were exposed 
to industrial, rural and marine atmos- 
pheres. They were sprayed with fresh 
water, salt water, mud. Following years 
of applied research on joining aluminum, 
Alcoa developed new fluxes and new 


a 
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BRAZING ALLOY COATING — >; 


Micrograph of brazed joint between tube and fin in an experimental, all-aluminum 
radiator. The tube is fabricated from No. 100 brazing sheet coated on one side. 


high zinc solders to provide strong, 
corrosion-resistant radiators. 

Alcoa engineers are also studying fur- 
nace brazing of the all-aluminum radia- 
tor as well as furnace soldering which 
utilizes lower, less critical temperatures. 

The superb facilities of Alcoa’s Devel- 
opment Division are also available to 
help you imagineer more aluminum 
parts for your 195X (or *6X) models. 
Write: Aluminum Company of America, 
1844-L Alcoa Bldg., Pittsburgh 19, Pa. 


—ANODIC PROTECTIVE 
ALLOY COATING 


Your Guide to the Best 


When the assembled core is placed in the furnace, the brazing alloy fuses to form the 
fillets. The inside of the tube is alclad to provide anodic protection from corrosion. 


fS THE ALCOA HOUR 
~~} TELEVISION S FINEST LIVE DRAMA 
ALTCAMATE SUNDAY EVENINGS 


in Aluminum Value 


ALCOA ©. 
ALUMINUM | 


MILL PRODUCTS 


si.uemuse comsany of suemtos 
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"Bet a fish it's got SKF bearings!’ 


Don’t take that bet, bird — unless you 
have fish to burn! 


SKF is the company that sells all four 

basic types of bearings. And that 

means you'll find our bearings in more 
applications...in more places in the world... 

than any other bearings. In everything from roller 
skates to roaring jets, these bearings literally make the 
world go round. Plus-quality SKF Bearings are serving 
your industry, your family and you right now! yeas 


SKP—evervy TVPE—EVERVY USE 
| { Ball Bearings 
Cylindrical Roller Bearings 
Spherical Roller Bearings 
| ® . 
G) Tapered Roller Bearings (“Tyson ) 


*Reg. U.S. Pat. Of. Tyson Bearing Corporation 


SKF INDUSTRIES, INGC., PHILADELPHIA 32, PA. 
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Micronic® element gives you 


10 times more filtration area 
for full engine protection 


Pull out Purolator’s accordion design and you'll see how 
Purolator packs 10 times more filtration area into its 
element than most filters. You'll find it provides maxi- 
mum filtering area in minimum space, assuring full engine 
protection as no other filter can. 

Controlled porosity of Purolator’s Micronic® element 
filters out particles as small as .000039 of an inch, yet 
never removes costly additives in heavy-duty or deter- 
gent oils and never channels. The Micronic® element, 
made of plastic-impregnated cellulose, isn’t affected by 
engine temperature, crankcase dilution, or water. 

Engine manufacturers have proved time and time 
again that these wear-reducing features make an engine 
perform better and last longer. Find out how they can 


do the same job for you. Write for our new 32-page 
“Filtration Manual for Product Designers’—and please 
enclose 25¢ to cover postage and handling. Address 
Dept. A4-1117 


FILTRATION FOR EVERY KNOWN FLUID 


PUROLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 


PUROLATOR PRODUCTS INC., Rahway, N. J., and Toronto, Ontario, Canada 


178 


SAE JOURNAL, NOVEMBER, 1956 





Creative engineering 


has long been identified 

with McQuay-Norris. 

From this pioneering spirit 

have come some notable 

achievements: phosalloy.. . 

f Chrome-Control . . . the 400 oil 

y ring. If our progressive design 

o ee and production facilities can serve 


— 


you, we cordially invite your inquiry. 


McQUAY-NORRIS 


PISTON RINGS ... HARDENED AND GROUND PARTS 


MCQUAY-NORRIS MANUFACTURING COMPANY 
ST. LOUIS—TORONTO 
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FLEXLOC MICROSIZE locknuts meet designers’ needs for tiny precision nuts that retain strength and holding 
power in the smallest assemblies—servomechanisms, electronic and electrical equipment, all miniature devices. 


New FLEXLOC Microsize Locknuts 


Now available in Alloy Steel, Stainless Steel, Brass 
and Aluminum for lighter, more compact designs 


Across 


Across Flats 
Corners 


Shoulder Height 


MIN. | MAX. MIN. | MIN. 
0-80 NF-3B 107 | .047 | .042 | .123 


-64 NC-3B .123 0635 | .0585 14] 


-72 NF-3B 123 | .0635 | | 141 
-56 NC-3B 068 176 
.64 NF-3B 068 | .0 176 
-48 NC-3B 071 

-3B) ( 071 

-38 0 072 


3B ( 072 


SPECIFICATIONS: Available in brass (plain or cadmium plated) and 
aluminum (plain or chemically treated), for temperatures to 250°F; 
alloy steel, 18-8 stainless, for temperatures to 550°F 


180 


New FLex.Loc Microsize locknuts are smaller 

and lighter than regular FLExLocs of the same 

nominal diameter. Wrenches of smaller size 

are used to install them. Mating joints or 

flanges can be designed smaller—with no loss 
in strength or convenience of assembly. 

Microsize FLextocs have all the advantages of larger 
FLExLocs. One-piece, all-metal construction—nothing to put 
together, come apart, lose or forget. Use them as lock or stop 
nuts—they stay put anywhere on a threaded member as soon 
as the locking threads are fully engaged. Uniform locking 
torques insure accurate preloading. There are no nonmetallic 
inserts to pop out or deteriorate. Moisture, dryness, oil won’t 
affect these Microsize FLExLocs. Just screw them on. They 
lock and stay locked. Vibration won’t shake them loose. 

For complete information on Microsize FLEXLOCs, con- 
sult your authorized SPS distributor. Or write STANDARD 
PRESSED STEEL Co., Jenkintown 55, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLOC LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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Flame tests prove its fire-snuffing ability 


SHELL 
IRUS 
FLUID 902 


Entirely new formula: Shell Irus Fluid 902 is a special formulation 
. .. product of three years’ development and field testing. It is suit- 
able for nearly all industrial hydraulic systems, as a direct replacement 
for presently used oils. Here is a fire-resistant hydraulic fluid that 
can be widely used. 


Non-corrosive: Shell Irus Fluid 902 contains no corrosive ingredients. 
It has no harmful effects on seals, fittings or bearings. It does not 
promote rust. 


No major modification necessary ... simply clean present fluid 
thoroughly out of system and replace directly with Shell Irus Fluid 
902. You can use it with complete confidence. Write for test data and 
all information. 


SHELL OIL COMPANY 


50 WEST 50TH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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What everyone know on needed 
Globe delivered first! 


creative packaging of dry-charged battery 


complete with pre-measured electrolyte 
was introduced in 1955 


The whole replacement battery market needed Globe’s introduction of this 
dramatic, c : 


. ° R . Disposable plastic botties of electrolyte are light- 
compact packaging of everything required to activate a dry- weight, cut shipping costs, yet have amazing resist- 
charged battery swiftly! wed oT 
In one simple, continuous operation the sturdy plastic bottles of pre- 
measured Spinning Power electrolyte of correct specific gravity are slipped 
into the safe-handling sleeve... nipped and poured... rinsed and destroyed. 

An inert battery is suddenly ready for action. Yet it takes only moments— 
in the most efficient, safe and foolproof method known 


And it took Globe-Union to lead the way! 


Faster, lower-cost delivery anywhere! 


° ‘ = ing to hunt for, nothing to measure! No wast 
Of Globe’s sixteen battery plants thirteen (*) are producing dry-charged batteries. All auto electrolyte Single strong, compact a 
Globe plants are strategically located for faster, lower-cost shipments to all markets. ton contains battery, electrolyte and sleeve . . . 
everything needed to activate battery swiftly! 
*ATLANTA, GA., *DALLAS, TEXAS, *EMPORIA, KANSAS, *HOUSTON, TEXAS, *LOUISVILLE, KY., *MEDFORD, MASS., 
*MEMPHIS, TENN., *MILWAUKEE, WIS., *MINERAL RIDGE, OHIO, *PHILADELPHIA, PA., *REIDSVILLE, N. CAROLINA, 
*SAN JOSE, CALIF., *HASTINGS-ON-HUDSON, N. Y., LOS ANGELES, CALIF., OREGON CITY, ORE., AJAX (ONT.) CAN. 


OTHER IMPORTANT 


atti GLope-UNion INC GLOBE FIRSTS: 


@ Rubber separators 
& ®@ Leady oxides 
MILWAUKEE 1, WISCONSIN 


@ Thin-wall plastic containers | 
if it’s petroleum-powered, there’s a (4 M0).329-1///@ ME 7 UAL daa — ‘ight from the start! sf ibe dentabaripaten cs 


eye-appeal 





ai ae 
SPC Mea 


YOUNG MEN! JOIN THE U.S. AIR FORCE 


Investigate Career Opportunities At Your Nearest Recruiting Office 
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METALS 
PROCESSING 


by Curtiss-Wright 
gives you better quality 

high alloy castings, 

forgings, extrusions 
...and more of them 


A wide variety of high precision metal parts — en- 
gineered to the needs of the nation’s industries for 
products that serve you in many ways—are in quantity 
production today at the Curtiss-Wright Metals Proc- 
essing Division, Buffalo, N. Y. Here experienced 
metallurgists work with the latest and most advanced 
forging and machining techniques . . . centrifugal, 
sand and ceramic casting equipment . . . the world’s 
largest horizontal steel extrusion press, capable of a 
24-million pound “squeeze” .. . and with other 
improved equipment and methods . . . processing 
stainless and other steels, titanium, and non-ferrous 
metals into performance-proven parts . . . faster, more 
economically. 


Offering higher precision, higher production .. . 
improved techniques with unusual and _ intricate 
shapes, to higher specifications . . . products of every 
description, from jet engine blades to the shredder 
rings for garbage disposal units . . . Curtiss-Wright 
Metals Processing has become a prime source for 
American industry. 


If you are a manufacturer, write for facts outlining 
your specific application today. Branches coast to 
coast. 77 Grider Street. 


METALS PROCESSING WER 


Te 


CORPORATION * BUFFALO, N. Y. 





The Jet Propulsion Labora 
fory isa stable research and 
de velopment center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1600 people, it is close to 
attractive residential areas 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re 
search under contract with 
the U.S. Government 


Opportunities open to quali- 
fied engineers of U.S. citizen 
ship. Inquiries now invited 


IMPORTANT DEVELOPMENTS AT JPL 


The Corporal—A Complete Missile System 


In the development of guided missile sys 
tems, JPL maintains a broad responsibility 
From earliestideas to production engineering 

from research and development in struc 
tures, aerodynamics, propulsion and elec 
tronic guidance, through field problems and 
actual troop use—full technical responsibil 
ity rests with JPL engineers and scientists 

Not only is the ‘‘Lab’’ responsible for the 
missile itself, but also for any associated 
ground equipment needed to insure a com 


plete tactical weapon system 


One product of this type of systems re- 
sponsibility is the Corporal—a highly accurate 
surface-to-surface ballistic missile. This mis- 
sile, developed at the laboratory and now in 
production elsewhere, can be found ‘‘on ac 
tive service’’ wherever needed in the Ameri- 
can defense pattern. 

A prime attraction at Jet Propulsion Lab 
oratory for scientists and engineers of un- 
usual ability is the exceptional opportunity 
for original research afforded by close inte- 


gration with such vital programs. 


AERONAUTICS * MECHANICAL * STRUCTURES 
DYNAMICS * PROPULSION 
APPLIED MECHANICS + INERTIAL ELEMENTS 


JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA * CALIFORNIA 
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SPEED 


6-point “safety-age” design makes Cleve-Weld rims top performers 


1. Rim thickened at strategic points... 
increases resistance to severe stress. 

2. Tapered beads on both sides of rim 
... tire mates firmly with the rim. 

3. 28° mounting bevel ...enables rim to 
be mounted on all cast wheels. 

4. Lightweight construction. ..means 
higher payloads for customers without 
loss of strength. 


5. Tire rests on tapered bead seat...tire 
stays put when puncture occurs. 


EXAMPLES OF CLEVE-WELD PROCESS PRODUCTS 

>); [7 
- \ j | | 
Ss LY 


GEAR 
TRUCK RIMS BLANKS 


JET RINGS 


CLEVE-WELD PROCESS 


Cleveland 11, Ohio 
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6. Designed for any brand or type of 
tire... flexibility ends tire replacement 
problems. 


For 45 years, Cleve-Weld has been a 
specialist in the manufacture of rolled 
and welded circular products. There 
are real dollars-and-cents reasons why 
it will pay you to specify Cleve-Weld 
as your primary source for all rolled 
and welded circular parts. We'd like to 
talk it over. Write address below. 


CLEVELAND WELDING DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 


and heavier payloads are putting increased demands on today’s truck and trailer rims. To meet 
these higher standards, more and more manufacturers specify Cleve-Weld Protecto-tire rims. 


THIS IS THE BASIC CLEVE-WELD PROCESS. 
Rectangular bars or special contoured sec- 
tions of steel are rolled into a circular form. 
Next, the part is welded and then expanded 
into a true circle. This tests the 

< weld and insures accuracy. Later 
ae operations add stress relief and 


> desired hardness. 


SEND THIS COUPON NOW 


Cleveland Welding Division — Dept. SAE-611 
American Machine & Foundry Company 
West 117th Street and Berea Road 

Cleveland 11, Ohio 

Please send me 

O Truck Rim Catalog 

) Tractor Rim Catalog 

J Brochure on Cleve-Weld Process 


Name 


litle 
Attach to your company letterhead and mail 
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How Great Lakes Steel blends quality 


Take five kinds of carefully selected soft coal. Blend well. 
Bake in a 2500° oven for 1514 hours. And if every step 
has been checked and double checked, the way it is at 
Great Lakes Steel .. . presto! you get pure, hard coke—the 
vital ingredient for reducing ore to high-quality pig iron. 


Above, you see Great Lakes special coke recipe (cut in 
millionths, of course) being checked for ash impurities, 
a very important step in the complete analysis. 


First, a sample of each kind of coal is burned to a cinder 

in the test furnace. Then the painstakingly mixed blend 

gets this dress rehearsal heat treatment, too. And this 

: ! makes doubly sure that the blast furnaces produce quality 

COKE OVENS eject tons of flaming, quality controlled coke a , . : : 

into cars for rapid delivery to quencher. Then .. . iron... iron to make steel that meets customer specifica- 
tions to the letter! 


Quality control from raw materials to finished product— 
that’s Great Lakes Steel! May we help you? 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan + A Unit of 


NATIONAL STEEL i CORPORATION 


fou rm 


RLS] ia 
is 


; = 3 : fully : | District Sales Offices: Boston, Chicago, Cincinnati, Cleveland, Grand Rapids, 
SAMPLES ARE ANALY ZED carefully to determine t 1e amount Houston, Indianapolis, Lansing, Los Angeles, New York City, Philadelphia, 
of sulphur present in the coke used in the blast furnaces. Pittsburgh, Rochester, St. Louis, San Francisco, Toledo, Toronto. 





All Colds Barred! 


»-»: when there’s a 


HARRISON heater 
on the job! 


Outside . . . wintry blasts and biting cold haul 
temperatures down to subzero. /nside . . . passengers ride 
snug and warm at even, comfortable temperatures and 
enjoy the safety of frost-free visibility—provided 

by a Harrison heater and defroster. Leading automotive 
manufacturers have looked to Harrison for top-quality 
heat-control products for over 46 years. That’s why you'll 
find Harrison heaters, defrosters, air conditioners 

and radiators on the new Chevrolet, Pontiac. Buick, 
Oldsmobile and Cadillac. If you have a hot 


or cold problem, look to Harrison for the answer. 


Watch “WIDE WIDE WORLD” Sundays on NBC-TV 


TEMPERATURES 


RADIATOR DIVISION, GENERAL MOTORS CORP LOCKPORT, N.Y. 


ORDER 
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Ww) Co you know then an engihe needs aferiton 7 


... you get the 
Complete 
Answer 
from the 
built-in 


VEEDER- 


ROOT 


Rev-Counter 


eeeeeeeeeeoeeeeeeeeeeeeeeeeeeeeeeseeeeee ee eeeeaeeee 


These rugged counters record the shaft-revolu- 
tions of engines, generators, compressors, 
heaters and other equipment. So you dnd your 
customers can see at a glance how your equip- 
ment is holding up to its guarantee . . . whether 
it needs replacement parts . . . when routine 
maintenance is coming due. 
That’s why it pays, in de- 


signing engines of any type, to 
build-in the genuine Veeder- 
Root Rev-Counter as a stand- * 
ard integral part . .. as has 


been done for many years by 


leading builders of tractors e that Counts 
and aircraft. 
Take aie too, that this T h e N a m 


counter is available with ta- 
‘hometer take-off . . . and that 
it may be furnished geared to 
any engine rpm. So build up 
your sales... build the Veeder- 
Root Rev-Counter into your 
product. Write: 


STOCKS OF STANDARD COUNTERS AVAILABLE AT 
VEEDER-ROOT INCORPORATED Greenville, S. C. « Chicago 6, Ill. » New York 19, N. Y. * Los Angeles « San Francisco 


HARTFORD 2, CONNECTICUT Montreal 2, Canada «+ Offices and Agents in Other Principal Cities 
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Clark Equipment Company chooses... FAWICK 


CGIRLING) 


#. 


“4 


The new Clark ND Series all- 
purpose trailer axles feature 
Fawick (Girling) 2LS Brakes. 


how 2LS/1P brake works 


EXPANOER 


BRAKES 


for new light-weight trailer axles 


Advanced “Two Leading Shoe" design provides: 


greater torque capacity than same size cam brakes plus highest 
braking efficiency in both forward and reverse. 


ADJUSTER 


2 * 
weight SGVINGS— 21S Brake with actuation is 20% lighter than same 
When brakes are applied, expander . oe 
forces toe of First Shoe into full ee a 
contact with the drum, making it a 
Leading Shoe. The expander simul- 
taneously moves the upper end of 
the Second Shoe, while the toe is 
moved into full contact through a 
series of bell cranks and push rods. 
This makes the Second Shoe also a 
leading shoe, resulting in maximum 
braking efficiency. In reverse, the 
Second Shoe is also a Leading Shoe. 


fewer lining replacements through superior wear pattern. 


s e 
direct actuation — air*, vacuum or hydraulic—no cam shafts or 
slack adjusters. 


optional integral parking brake 


. = 
smaller volumetric requirements for actuction mean longer 


compressor life, more applications from standard reservoirs. 


e 


For further technical information on Fawick *Bawick Air Cylinder 
(Girling) 2LS Brakes, write today for Bul- 
letin BD-12 ‘“‘Two Leading Shoe Brakes’ 


Li ae eae 
H i oO 
Siaruaiie power behave’’ with automotive brakes 


‘ 


Now 
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FIRST IN FRICTION 


VISIT THE A few of the many friction parts R/M makes of woven and molded asbestos, 

42nd NATIONAL AUTOMOBILE SHOW cork-cellulose, semi-metallic, sintered metal, and other friction materials. 
Raybhestos-Manhattan has been the world’s leading maker of friction parts 

for over 50 vears. Unlike other manufacturers, R/M works with all types 

of friction materials . . . so that you can be sure of getting a com- 

pletely unbiased recommendation whenever you consult an R/M engineer 


NEW YORK COLISEUM, DECEMBER 8-16 


THE RECORD OF “FIRSTS” IN FIRST Woven Brake Lining e FIRST Asbestos Brake Lining e FIRST Ground Wearing Surface e FIRST Zinc Alloy Wire 
Brake Lining e FIRST Pre-Treated Yarns e FIRST Extruded Pulp Brake Lining e FIRST Fiexible Pulp Brake Lining 
in Rolis « FIRST Dry Process Brake Lining « FIRST Semi-Metallic Brake Lining « FIRST Bonded-to-Meta!l Brake 


FRICTION MATERIAL DEVELOPMENT 


WS WHY R 
sHows ims Lining « FIRST Woven Clutch Facings e FIRST Molded Asbestos Clutch Facings for Clutches Operating in Oil 
FIRST IN FRICTION First Endiess Woven Clutch Facings « FIRST Pre-Treated Clutch Facings e FIRST Bonded-to-Metal Clutch Facings 





THE PACE IN FRICTION MATERIAL DEVELOPMENT 


RIM alone manufactures 
= all types of friction materials 


Particularly with today’s more complex requirements, no 
single type of friction material can be best for all friction 
applications. That's why R/M (and only R/M) manufac- 
tures all types of friction material. And that’s why you can 
be sure of getting the material or combination of materials 
best for you when you consult R/M. 

Where asbestos is most practical for your purpose, R/M 
experience can determine precisely whether woven or 
molded asbestos parts—or both together—will give you 
better performance. R/M’s experience with asbestos is 
second to none in the field. 

Where kinetic energy absorption per square inch of 
friction material is very high, where engagements occur on 
a repetitive cycle with little time interval, or where friction 
components must be held to a minimum thickness, R/M 
sintered metal friction parts, for oil or dry operation, may 
best meet your requirements. Under such severe conditions, 
R/M _ sintered metals will perform without appreciable 
increase in wear rate because of their high thermal con- 
ductivity and the absence of a destructible bond. 

If high temperatures are not a factor, R/M cork-cellulose 
materials may give top performance. The most popular 
type for operation in oil is a composite consisting of a dual- 
faced assembly with alternately opposed nesting rings of 
cork and cellulose. The friction properties are at the top of 
the range. The engagement characteristics are good. And 
the natural dampening characteristics tend to prevent chatter. 

Cork and cellulose materials, however, char to destruc- 
tion at temperatures close to 400°F. Where higher heat 
resistance is required, R/M semi-metallic friction materials 
are widely used. Their durability is much greater than that 
of resilient types, their engagement characteristics are 
comparable, but their friction range is lower. 

There is some drop-off in friction during the life of semi- 
metallic materials, but stability of friction under relatively 
severe operating conditions is one of their recognized 
advantages. Their versatility is important, too, for they can 
be made in thin, conformable sections readily adaptable to 
such uses as bands, plates, cones and intricate shapes. 

Woven and molded asbestos, sintered metal, cork- 
cellulose, and semi-metallic\are but five types in the com- 
plete R/M line covering all kinds of friction material. Thus, 
whatever your friction requirements may be—whatever the 
application—Raybestos-Manhattan is in a unique position 
to supply the exact friction parts for your purpose. 

Remember—next time you have a friction problem— 
that R/M alone works with ail friction materials. And 
remember that all the depth and breadth of R/M experience 
—the complete facilities of R/M’s seven 
great plants with their research and 
testing laboratories—are as near as your 
telephone to help you solve it. 


Write for vour free copy of R/M Bul- 
THE TRADE-MARK THAT SPELLS letin No. 500. Its 44 pages are loaded 
with practical design and engineering 


ae hy FRICTION ene data on all R/M friction materials, 


FRICTION MATERIAL DEVELOPMENT 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: Bridgeport, Conn. + Chicago 31 - Cleveland 16 - Detroit 2 + Los Angeles 58 
FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; No. Charleston, $.C.; Crawfordsville, Ind.; Neenah, Wis. 
Raybestos-Manhattan (Canada) Limited, Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Brake Linings « Brake Blocks « Clutch Facings « Fan Belts + Radiator Hose « Industrial Rubber, Engineered Plastic & Sin- 
tered Metal Products « Rubber Covered Equipment « Asbestos Textiles » Laundry Pads & Covers « Packings « Abrasive & Diamond Wheels « Bowling Balls 
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This is the unit you’re talking about when 
you say “HEAVY-DUTY CLUTCH!” 

This is the clutch that is engineered for the 
world’s heaviest automotive power transmis- 
sion service. 

New and improved features of the 1957 
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ee Spicer Brown-Lipe Clutch for ee. 


formance in the most punishing on-and-off 
highway duty include: 

BUILT IN PARALLELISM — Multiple levers and 
central springs assure uniform pressure around 
entire circumference of pressure plate regard- 
less of wear or adjustment. 

NO BEARING FACE WEAR— Bearing fully en- 
closed in housing. No fingers to wear on bear- 
ing face. 

FAST, EASY ADJUSTMENT— Achieved by turn- 
ing threaded adjusting ring. No special tools 
required, 

ADJUSTMENT RESTORES ORIGINAL TORQUE 
CAPACITY—Proper adjustment returns the 
springs to original installed length, thereby 
restoring torque Capacity. 

LOWER HEAT ON SPRINGS — There is no direct 
contact between pressure springs and pressure 


SCRAPER 





FIRE ENGINE 


CALLA 


Improved 1957 Spicer Clutch 
Embodies New Performance Features 


plate, therefore, springs will not take a set 
and lose pressure ve to heat. 

REDUCED FRICTION— The knife edge design 
of the fulcrum points reduces friction which 
shows up as less pedal effort to release clutch. 
SMOOTH PICK-UP—This results from the mul- 
tiple flexible levers and is easy on facings, 
shafts, drive gears, vehicle and cargo. It also 
eliminates the extra cost for a cushioned 
driven disc. 

PARTS INDIVIDUALLY BALANCED — Field re- 
placement of individual parts can be made 
without upsetting balance of unit. 

RELEASE PARTS WITH CLUTCH — Unit is com- 
plete with Release Bearing Assembly, Re- 
lease Yoke and Cross Shafts ready for hook 
up to pedal linkage. No further engineering 
or procurement is required by purchaser. 
CLUTCH BRAKE—An inexpensive clutch brake 
can be supplied for use with unsynchronized 
transmissions. 

The 1957 Spicer Brown-Lipe Clutch can be 
furnished in single- or two-plate models, with 
choice of ceramic linings on driven disc, also 
with bonded or riveted facings. 


This is the 15%” 2-plate 
Spicer Brown-Lipe 
Clutch with ceramic but- 
ton-type facing material 
which increases torque 
capacity without in- 
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DANA CORPORATION 





creasing load or pedal 
sh Tat) pressure. 







Take-Off Joints e Rail Car Drives e Railway Generator Drives ¢ Stampings 
Spicer and Auburn Clutches ¢@ Parish Frames @ Spicer Frames @ Forgings 


Axles @ Torque Converters « Gear Boxes @ Power Take-Offs @ Power 
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The Heim Unill 

designed to GG 

ing terminal for us 
spherical bearing rod. 

sal application and has $1 
linkage problem. 


One example of how perfectly# e He : 


Unibal Rod End can be used for orert 


than a push-pull linkage. is the New 
Hermes Engravograph, a machine for 
engraving watches, jewelry, silverware, 
and other articles with irregular sur- 


faces, 


Here two male rod ends are screwed 
into the casting to support the engrav- 
ing arm. The rod ends make possible 
a smooth, dependable motion which 


compensates for misalignment and un- 


evenness caused by irregularity of the 


working surface. 


male rod end is attached by 


The 


drilling a hole in the work, tapping 


~ 


for proper thread fit. and screwing 


ULLAL 


AAAAAUA 
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Adddddad 
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A 


in the rod end. 


AdddaAddai 


4 
4 
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SEND FOR THE 
COMPLETE 
HEIM CATALOG NO. 


TH 


FAIRFIEL 


Many manufacturers discovered the ver- 
My of the Heim Rod Ends and how 
sively they could be applied as 

gning supports for shafts, as su- 

tow blocks, and as take-up 


a 


if 


rod end may be at- 


The female 
tached by drilling a hole in the 
rod end 


work and drawing the 


tight with a machine screw. 
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CI 


HEIM 
D , 


E 


CONNECT I = 


SAE JOURNAL, NOVEMBER, 1956 





ie 


ead 
b 
n All types of molded friction materials, 
4 including light- and heavy-duty brake 
tgs linings and thick blocks, clutch facings 
and special products for industry. 


Odo 


Sintermet — sintered metallic friction 
materials for transmission and clutch 
applications in the automotive, aircraft 
and industrial fields. 


OFFERS 
BOTH KINDS OF FRICTION ENGINEERING 


To meet new and higher performance requirements of brake and transmissions systems as dictated 
by steadily rising levels of power, speed and loading, American Brakeblok has developed a full line 
of advanced friction materials . . . both sintered metallic and molded. 

Insuring prompt fulfillment of each friction need are the organization and facilities of 
American Brakeblok: 


e Research: Continued development has provided proven friction materials capable of 
meeting your design needs. 

e@ Testing: Comprehensive lab and road evaluations, compiled into detailed reports for 
your project, substantially shorten your own testing time. 

e@ Production: Three modern plants are equipped to guarantee specified quality in each 
product and have a capacity to meet the needs of millions of vehicles and 
machines annually. 

Service: Highly trained application engineers work hand in hand with your project 
team .. . insuring ‘‘no lost motion’’ even if design changes alter your 
original requirements. 


To realize the full advantage of the American Brakeblok capabilities, we suggest you check with us 
during the initial stages of your brake or transmission design. A call or letter will bring quick action. 


AMERICAN BRAKEBLOK DIVISION 
DETROIT 9, MICHIGAN 
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AIRESEARCH turbochargers 
increase power to the full capacity 
of the engine, yet require no extra 
= and put no added 

urden on the cooling system. 

The diesel industry generally 
has recognized the fuel-saving, 
noise and smoke reducing and 
power-adding advantages of turbo- 
charging. But there are important 
differences between turbo- 
chargers. Some are difficult to serv- 
ice and add complicated plumb- 
ing because of the necessity for 
water-cooling. 


AIRESEARCH T-14 TURBOCHARGER 


All AiResearch turbochargers, 
from the smallest units for mobile 
equipment to the large, stationary 
power plant models, are air-cooled. 
Each contains a removable rotat- 
ing assembly which simplifies 
maintenance, especially in the 


BASIC SPECIFICATIONS FOR 


MODEL T-10 T-14 


Diometer — in. nom. 11.5 


Length — in. 


Weight — Ib. 95 
Output — Ib/min. 35-65 


(Standard Conditions) 


CORPORATION 


- 
field. Their modern design resulted 
from the most extensive experi- 
ence in the field of small turbo- 
machinery in America. 

We invite your inquiry on their 
application to your diesel equip- 
ment. 


AIRESEARCH TURBOCHARGERS 


T-15 T-30-2 
15.25 
17.25 

135 


35-65 70-95 115-175 


AiResearch Industrial Division 


9225 South Aviation Blvd., Los Angeles 45, California ) 


DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS | 
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CUSTOM TAILORED 


BY 


EVELOPMENT: This is the story of some of the 
complex equipment AC uses to “custom-tailor” 
a spark plug to your requirements. These test- 
ing devices and facilities provide accurate 
data on spark plug operating characteristics 
which is the foundation of improved spark 
plug performance. 


AC DYNAMOMETER LABORATORY. Permits “road tests” to be run right in AC RATING ENGINE S.C. 17.6. Special engine is supercharged to 
the laboratory by exact duplication of all types of driving conditions from measure ability of spark plugs to dissipate heat absorbed from hot 
stop-and-go traffic situations to open-road speed runs. combustion chamber gases while running at high power. 


AC FUEL RESEARCH ENGINE. Variable compres- AC PRE-IGNITION METER. This AC development AC HOT SHUNT RESISTANCE METER. Developed 
sion ratio permits basic tests on both standard measures conductivity across spark plug gaps in the AC laboratories, this device provides an 
and experimental spark plugs. A turn of a . + « indicates the earliest stage of pre- extremely accurate method for measuring the 
crank controls compression ratios .. . can step ignition in each individual cylinder. degree of lead fouling on spark plugs while 
them up as high as 12 to 1. in actual operation. 


RESULT: Spark plugs are custom-tailored to your 
application. The full talents of AC's engineer- 
ing staff and AC's full facilities for research 
and testing — including equipment available 
only to AC in the industry —are your assur- 
ance of top-quality products specially adapted 
to your needs. 


AC Rp THE ELECTRONICS DIVISION OF GENERAL MOTORS 
FLINT — 1300 North Dort Highway * CHICAGO — Insurance LITYW cTs 
Center Building * DETROIT — General Motors Building UA PRODU 
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MORE OF THE GARLOCK 2,000 


Ne [A ae 
help 
AY 


eat power 
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4 easier 


The low coefficient of friction and longer service life of Garlock Teflon 
seals has been used to great advantage by a large producer 
of power steering equipment. The switch to Teflon substantially 
reduced both manual turning effort and wear in the power steering mechanism. 
These seals were designed by Garlock engineers to do a particular 
job better. They are typical of “the Garlock 2,000” . . . two thousand 
different styles of packings, gaskets, and seals to meet every conceivable 
need ... the only complete line available. That’s why your 
Garlock representative can give you unbiased recommendations. Call him 
at the start of your next project, his experience will save you time and money. 
Write today for new Garlock Teflon Catalog AD-155. 


DuPont Company Trade mark 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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7 WAYS to SAVE MONEY with 


TOCCO* Induction Brazing 


$15.84 per hour was 

saved by Jack & Heintz 

when they switched from 

torch brazing to automatic 

induction brazing of these inverter 

brush mounts. TOCCO brazing also upped produc- 
tion from 40 to 360 brazed assemblies per hour. 


Preplaced 
silver-solder ring 


Production was doubled 


A and cost cut 50% when 
Commercial Shearing and 
Stamping Company changed 


from welding to TOCCO induction brazing of these 
hydraulic cylinder assemblies. Heating time was cut 
from 15.3 minutes to 2 minutes on 5%” cylinder 
shown here. 


Willey’s Carbide 

Tool Co. cut cost of braz- 

ing tips on large lathe tools 

from 58¢ to 4¢ when they adopted 

TOCCO induction brazing. Produc- 

tion is 8 times as fast with TOCCO—85 

per hour, against 80 per day produced by a 
former method. 


THE OHIO CRANKSHAFT COMPANY 
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Formerly, Norris 

Thermador Corpora- 

tion used arc welding 

to join this bushing and 

clamp. The change to 

TOCCO induction brazing reduced their costs 32% 
from $46.44 to $31.73 per thousand parts. 


ee When Mechanics Universal Joint 
e Division of Borg-Warner shifted 
from welding to TOCCO induction 
brazing of this drive shaft assembly, they 
reduced the cost of the operation 67%. 
At the same time automatic TOCCO 
increased production from 11 to 45 
pieces per hour—400% faster 

than the former method, 


Packard engineers saved G 


$1.74 per part when this 
automatic transmission shaft was 
redesigned from a forging to a 
steel shaft and casting, permitting 
the use of TOCCO induction 
brazing. In addition to this 

per part saving, $74,325 was 
saved in equipment and tooling. 


Number 7—the lucky number—is up to you. 

Why not add your name to the list of com- 

panies who use TOCCO Induction Heating 
to increase production, improve products and lower 
costs. TOCCO engineers are ready to survey your 
plant for smililarly money-saving results—without 
obligation, of course. 


Mail Coupon Today 


NEW FREE 


BULLETIN 


THE OHIO CRANKSHAFT CO, 
Dept. Q-11, Cleveland 5, Ohio 


Please send copy of “Typical Results of 
TOCCO Induction Brazing and Soldering.” 


Name 

Positio 

Company 

Address. 

Gh ctedeentecnnttttna se 





| , 
| with basic facts about alloy steels 


This is the eighteenth of a series of advertisements dealing 
Though much of the 


information 1s elementary, we believe it will be of interest 


| to many in this field, including men of broad experience who 


may find it useful to review fundamentals from time to time. 


Methods of Carburizing Alloy Steels 


Carburizing is a means of impreg- 
nating the surface of steel with car- 
bon, usually to very limited depths. 
Its purpose is to provide a hard, 
wear-resisting ‘‘case,’’ or outer shell. 
Alloy steels, correctly handled, can 
be case-hardened without sacrificing 
desirable core properties. 

There are three types of carburiz- 
ing in general use. These will be 
discussed briefly in the following 
paragraphs: 

Liquid Carburizing—The medium 
here is a hot salt bath composed 
basically of cyanide compounds. The 
steel is immersed in the bath, the 
period of immersion depending upon 
the analysis of the steel and the 
depth of case desired. Liquid carbu- 
rizing produces a thin, hard, wear- 
resisting case with a maximum 
practical depth range of 0.02 to 0.03 
in. When the 
directly from the bath, distortion 


steel is quenched 
is low. 

Gas Carburizing—This method 
employs a furnace in which a car- 
bonaceous atmosphere is created; 
i.e., gases that are high in carbon 
components, or those containing 
carbon. Steel subjected to gas car- 
burizing can be case-hardened to 
depths generally ranging from 0.01 
to 0.04 in. 


place immediately after carburizing, 


When quenching takes 


distortion can be kept toa minimum. 
Pack Where the 


pac k method is used, the parts to be 


Carburizineg 


carburized are buried in a container 
of dry carbonaceous materials. The 
container is sealed tight to prevent 
the infiltration of air, placed in a 
furnace and kept there for eight 
hours or more, the actual time de- 
pending upon the depth of case de- 
sired. Pack carburizing is particu- 
larly suitable where a deep case is 
(0.06 in. and 


though medium cases in the 0.04-to- 


essential over), al- 
0.06-in. range are possible. 

The carburizing of alloy steels is 
a highly technical subject, and 
Bethlehem metallurgists will be glad 
to help you with any phase of it. 
Feel free to consult with them about 
the results to be expected from 
various analyses and the various 
methods of treatment. And when 
you are in the market for alloy steels 
of any kind, please bear in mind that 
3ethlehem Steel makes the com- 
plete range of AISI standard grades 
of alloy steels, as well as special- 


analysis steels and all carbon grades. 


If you would like reprints of th erie 
I through No. » 


your request to 


ad erlisements from N 0 
please 
Publications De pt., Bethlehem Steel Con pany 
Bethlehem, Pa. The first 16 subjects in th 


hle in a handy 32 pr 


write to us, addressing 


ad to end you a 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 


STEEL 
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Dumore Precision Tools, Racine, 
Wisconsin, uses 4 Waldes Truarc 
Retaining Rings in their versatile new 
automatic drill unit. Machining 
operations have been eliminated, 
assembly simplified. 

Great labor savings have 

resulted from use of 

Truare rings. 


ftion. Alternate method would require at least two addi- 
tional machining operations. Bowed Truarc ring takes up 
accumulated tolerances resiliently. 


A Single Waldes Truarc External Retaining Ring (Series Easy assembly is assured by use of one Waldes Trvarc 
5100) acts as shoulder, holds the lever in position. Labor Bowed Ring (Series 5001) to lock the bearing to the piston 
savings are tremendous—a simple groove cutting operation assembly. When unit is to be used in tapping applications, 
replaces turning a shoulder, grinding and polishing. entire spindle assembly can be removed without disassembly. 


Whatever you make, there’s a Waldes Truarc Retain- different sizes within a type...5 metal specifications 


ing Ring designed to improve your product...to save and 1 4different finishes. Truarc rings are available from 
you material, machining and labor costs. Theyre quick 90 stocking points throughout the U.S.A. and Canada. 
and easy to assemble and disassemble, and they do a More than 30 engineering-minded factory represent- 
better job of holding parts together. Truarc rings are atives and 700 field men are available to you on call. 
precision engineered and precision made, quality con- Send us your blueprints today ... let our Truare engi- 
trolled from raw material to finished ring. neers help you solve design, assembly and production 


36 functionally different types...as many as 97 problems... without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


RE ne a ee eee ak ne Ee SS EE Oy 
Waldes Kehinoor, inc. 47-16 Austel Place, 1. 1. ¢.1,M.¥. 
Please send the new supplement No. } which 
brings Truarc Catalog RR 9-52 up to date. 

(Please print) 


I asi cass sine catieah-ctlihihineianntipalbliee tiso pe tnte MI 


Send for new catalog supplement 


WALDES 


« FRUARC 


RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2 441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2 491 310; 2, '509, 081; 
2,544, 631; 2,546,616; 2, ‘547, '263; 2, ‘558, 704; 2, ‘574 ,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 


I ascitic ice 
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Gain 99% More 


BU Ce 
with Sigma Welding 


Steel gussets, °s-in. thick are sigma welded to %-in. thick drum ends at an average speed of 


15-in. per minute. 


This welding operator doesn’t have to bother with fluxes—and he doesn’t lose valuable 
time changing burned down electrodes. In fact, by using sigma welding in this operation, 
the Cardwell Manufacturing Company, Wichita, Kansas has increased welding speed 


and almost doubled are time. The results—a better product, faster. and at less cost. 


AUTOMATIC WIRE FEED 


Sigma welding uses a welding wire. supplied from a convenient sized coil, as a consumable 
electrode. In this case it is stainless steel wire which is fed automatically, and at a pre- 


determined rate, into the welding are. This ups welding speeds and simplifies work. 


NO FLUX 


The are is maintained in a shield of argon gas which envelopes the area between welding 
wire and work piece. Inert gas protection assures highest weld quality, and further simplifies 
welding operations. 

Sigma welding is available in both manual and mechanized setups. Call or write yout 
local LinpE representative for free illustrated literature, and find out how you can gain new 


wroduction speed and unit quality with a sigma welding installation. 
I I | ; 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street (ta New York 17, N. Y 


Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY Trade-Mark 


Division of Union Carbide Canada Limited, Toronto 


The term ''Linde”’ is a registered trade-mark of Union Carbide and Carbon Corporation 
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Light, rugged, 
fits any trailer— 


CLARK Tubular 


Trailer Axle 


with brakes that 
set a new standard 


of h ig h efficie ncy 
and low maintenance 











This husky, lightweight axle has a one-piece tubular 
center of premium analysis steel, forged by the same process 
as the widely used Clark tubular Axle Housing. It is designed 
for practically universal application—in new trailers or for 
replacement; as a complete axle or as a tube minus wheel 
assemblies. 


e Revolutionary brakes establish new standards for high 
operating efficiency and low maintenance. No slack 
adjusters or cam shafts. Brake actuators for air, hydraulic, 
vacuum or air over oil; all mountable at same location— 
minimizing inventory requirements. 


e Two sizes: 

ND 18000—¥% inch section, 5-inch OD 

ND 20000—*% inch section, 5-inch OD 

Standardized spindle dimensions make all wheel and 
brake parts interchangeable for both sizes, and also inter- 
changeable with axles of other makes. Inventory needs are 


reduced to a minimum. 
Advanced Brake Design—both shoes are equipped 


with bell cranks and push rod; and provide Two 
Leading Shoe effectiveness for highly efficient braking 
action in both Forward and Reverse. No stationary 
pivots—shoes have no fixed location, are free to slide: 
allowing full lining contact and compensation for wear. 


Brake linings and shoes can be removed for servicing 
without disturbing actuators. 

As a practical, common-sense step toward more profitable 
trailer operation, send for the helpful Clark Trailer Axle 


Bulletin. Use the coupon. 


CLARK CLARK EQUIPMENT COMPANY 


Buchanan 5, Michigan 
Ta a 


Please send bulletin on Clark Trailer Axie. 


NAME 
COMPANY ____ POSITION 


induction Hardening—For extra strength at a com- ADDRESS eee 
mon area of failure, the inner wheel bearing surfaces 

are induction hardened, increasing the fatigue factor ZONE____STATE 

by 400 per cent. 
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In any language TORRINGTON 
NEEDLE BEARING means high capacity! 


From Kalamazoo to Calcutta, the 
Torrington Needle Bearing is synony- 
mous with high capacity in minimum 
space at low cost. 

The unique capabilities of the Needle 
Bearing have won it world-wide ac- 
ceptance, established it as “‘standard 
equipment” in products made all over 
the globe. 

The Torrington Needle Bearing wins 
anti-friction assignments in so many 
places because of its unusually compact 
design—a full complement of free-run- 
ning rollers retained by a thin hardened 
shell which serves as the outer race. 


This design affords more lines of con- 
tact, and thus greater radial load 
capacity than other bearings of the 
same size, 

As important as the Needle Bearing 
itself is the knowledge and experience 
our Engineering Department places 
at your disposal. With thousands of 
successful applications behind them, 
Torrington engineers are eminently 
qualified to show you the benefits of 
Needle Bearings in your products. 

See our new Needle Bearing Catalog 
in Sweet’s Product Design File—or write 
direct for a catalog. 


THE TORRINGTON COMPANY 


sNGTOg 


» 
“¢ + \ 
(2 GW 3} 
\ ANNIVERSARY } 
4 o 


Re, 


District Offices a Distributors 


Torrington, Conn. * South Bend 21, Ind. 


in Principal Cities of United States and Canada 


= TORRINGTON BEARINGS 


Needie + Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


204 


TORRINGTON 
NEEDLE BEARINGS 
Give you these benefits 
© low coefficient of starting and 

running friction 
full complement of rollers 


unequalled radial load 
capacity 


© low unit cost 
e long service life 
® compactness and light weight 


e runs directly on hardened 
shafts 


permits use of larger and 
stiffer shafts 
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Designed to Solve Duct Flexing and Vibration 
Problems in Supersonic Aircraft 


ee 


TIA. P. 
hae |e e 


iii 


New Marman MBI] Universal Joint 


The new Marman MB11 Universal Joint is designed and is designed to withstand resonance associated with 
to meet severe flexing and vibration characteristics of high velocity gas flow. All internal parts are constructed 
supersonic aircraft ducting systems. It is capable of of high temperature corrosion-resistant materials. 
handling high volume of gases from —300° F. to The MB11 Joint can be furnished in 2” and 3” sizes, 
+800° F. with minimum pressure drop at deflection as an integral part of the ducting or with Marman J11 
angles up to 10°. series LIVE Joints for convenient disassembly. 


The bellows is protected from torque and end load Write for complete information. 


MARMAN PRODUCTS COMPANY, INC. 


A SUBSIDIARY OF ==aeroquip I CORPORATION 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 


IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO 


MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U.S., CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PENDING 
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When you demand high uniform quality, 


you use Bonderite under the paint. 


@ When you see the smooth, tight-grained, uniform Bonderite coat- 
ing move past the inspection station, you know your final paint film 


will be smooth, even and lustrous. 


There’s another point to mention here. As production men know, 
when inspection finds high uniform quality on the paint line, there'll 
SEAL WITH A MEANING be mighty few field refinishing costs to bite into profits. 


The red and silver Bonderite 
seal on your products will tell 
buyers, “This Product Will delivers. Let us tell you the rest of the story. Write or call today. 
Look Better Longer,” 25 years 

of national advertising backs 

up this seal. Write to find out *Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Off 
how you can cash in on it. 


High uniform quality is just one of the advantages Bonderite 


Since 
PA FR. < | ‘ RUST PROOF COMPANY 1914 — 
2181£. MILWAUKEE, DETROIT 11, MICHIGAN leader in 
the field 
BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 


corrosion resistant aids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfaces paints since 1883 
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WANTED! ENGINEERS TO HELP MAKE 
LONG RANGE MISSILE HISTORY 


North American’s Missile Projects Offer A New Engineering Adventure 


With complete weapons system re- 
sponsibility for the SM-64 NavaHo 
Intercontinental Guided Missile, North 
American is engaged in one of the most 
challenging programs yet offered. But 
every inch of progress is a tough scien- 
tific battle. New means are daily being 
found to solve the complex problems 


Instrumentation Design, Development & Application 
Structures, Stress, Flutter and Aeroelasticity 
Hydraulic, Pneurnatic & Servo Engineering 
High Temperature Materials Engineering 


Missile Airframe Design 
Aerodynamics 


Engineering Flight Test 


which the development of long range 
missiles presents in the fields of struc- 
tures, temperatures and aerodynamics. 
But most important of all, men must be 
found who thrive on this kind of chal- 
lenge...men who are really excited 
about this new missile science. Are you 
one of them? 


Please contact us for the full story: 


Contact: Mr. M. Brunetti, Missile Engineering Personnel 
Dept. 91-1156 SAE, 12214 Lakewood Boulevard, Downey, Calif. 


Component and System Reliability Engineering 
Armament Systems & Components Engineering 


If you qualify in one of the fields we 
have listed below, chances are you can 
qualify for this unique expedition into 
the technology of the future. We would 
like to tell you about all the physical 
and professional advantages of a career 
in North American’s Missile Develop- 
ment Engineering. 


Standards, Drawings Checking, Specifications Writing 


Thermodynamics 


Mechanical & Electrical Design 


NORTH AMERICAN AVIATION, INC. ze 


ee, 
ny HA / 
if . MAM 
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Ow Ke road -066 Ke road... 


eT 


if LETTER SERIES 
TLE (Ls 


CT Re RL NN Aion eae 





Years of manufacturing experi- MAXIMUM 

ence—plus continuing field and INTERCHANGEABILITY! 

You have your choice of 3 final drives, with each one 
interchangeable within its Letter Series—using the 
same housing, hubs, drums, brakes and axle shafts. 


laboratory research—have re- 
sulted in many engineering refine- 
ments and advanced features on 
the improved Timken® “’3-FOR-1” 
Letter Series Driving Axles. 


With Timken “3-For-1” driving axles, 

housings, axle shafts, differentials, 

bearings, brakes, hubs and drums—are 

completely interchangeable within 

each capacity range, and are standard HYPOID 
production items, readily available. SINGLE-REDUCTION! 


This means smaller replacement parts A rugged single-speed power train 
inventory — lower maintenance costs — that gives the maximum in single 
and more time on the road. reduction performance. 
Whether your trucks are engaged 
in on-the-road or off-the-road delivery 
and hauling; specify the improved 
TDA “3-For-1” Letter Series Driving 
Axles for longer operating life—greater 
flexibility —lower-cost maintenance. 

















SINGLE-SPEED HYPOID-HELICAL 
DOUBLE-REDUCTION! 
This advanced single-speed double-reduction 
final drive delivers consistently high per- 
formance either on or off the road. 






Only on the improved 





Timken “3-for-1" Letter Series Driving Axles 
will you find these '/éae¢AHA features 


Improved Hypoid Gears! Redesigned offset 
and increased Hypoid gear diameter provide 
longer gear life, smoother performance, and 
quieter operation — without sacrificing strength 
or ratio advantages. 


Refined two-speed shift collar and cross shaft! 
Improved design gives positive locking action, 
virtually eliminates axle slipping out of gear— 
reduces gear wear and maintenance. Each set of 
teeth performs but one function—driving or 
locking. 


Improved torsion-flow axle shafts—plus new 
differential gears! More splines per shaft and 
increased root diameter give greater torsional 
strength, longer life. 


2-SPEED HYPOID-HELICAL 
DOUBLE-REDUCTION! 
This final drive gives you the most advanced 
two-speed double-reduction gearing avail- 
able. It’s the ideal drive for all-around per- 
formance either on or off the road. 


__ 


Famous time-proved differential — rugged, re- 
liable and smooth! Extra strong gear body and 
teeth, plus hot-forged trunnion, give long 
trouble-free operation even under roughest 
treatment. 


Hot forged steel axle housing! The rectan- 
gular form of these high-carbon steel housings is 
the lightest, strongest shape of housing avail- 
able today. 


Improved “’P” Series Power Brakes and ‘’DH”’ 
Series Hydraulic Brakes! Available in a com- 
plete range of sizes, these advanced brakes offer 
the most dependable stopping power—lower 
maintenance cost —easy adjustment and longer 
service life. 


TIMKEN DETROIT AXLE 


ROCKWELL SPRING AND AXLE COMPANY 


va 





Plants at: Detroit, Michigan 
Oshkosh, Wisconsin + Utica, New York 
Ashtabula, Kenton and Newark, Ohio 

New Castle, Pennsylvania 


WORLD’S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, BUSSES AND TRAILERS 





CHALLENGING 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
e Computers ¢ Missile Guidance 
¢ Jet Engine Fuel Controls 


WITH & THE ELECTRONICS DIVISION OF 


General Motors 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 


to write us their wants. We may be able to supply the square hole for the square peg! 


YOUR FUTURE depends on your making the right connection with the right firm as 


quickly as possible. 
The men hired will enjoy working with some of the top men in the field and with the 


finest test, research and development facilities. GM’s long-standing policy of decentral- 


ization Creates individual opportunity and recognition. 


Why not send us full facts about your education, work background, etc 


We will do all we can to treat your application with the fullest confidence 


AC SPARK PLUG THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. FLINT 2, MICH. 
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MB engine mount proves 
- good for 132000 miles! 


SECTION OF AN ISOMODE UNIT. 


Despite heat, road shock and other rigorous 
service Conditions, the mount did not fail even 
after 132,000 miles. Many such mounts are now 
isolating engine vibration for a famous fleet 
of buses 


Above you see a section of an Isomode® type 5 
vibration isolator after 132,000 miles of bus serv- 
ice. Breaking an endurance record, the mount 
could easily have gone to 150,000 miles. 


It takes an extremely rugged mount to survive 
the countless road shocks, engine vibration, and 
stresses of so much travel... and still be good 
for more. As for performance, these mounts were 
originally specified for the well known buses 
they’re in because of outstanding vibration 
isolation. 


It’s all due to their design . . . the original 
“Isomode” principle developed by MB over 10 
years ago. Cores are in balanced compression 
and shear. . . for the same spring rate in all 
planes. This controls all modes of motion with 


equal efficiency, permits mounting at any angle. 
Note, too, that this design is self-snubbing, pre- 
venting excessive motion and damage. 


These special-performance, type 5 Isomode 
units are available as standard parts, with or 
without mounting ears, for loads of 50 to 2500 
pounds. They can also be adapted to your spe- 
cific needs. 

Satisfying difficult vibra- 
tion control requirements 
has been MB’s business for 
17 years. You’re welcome to 
draw on this experience. 


Bulletin 616 gives useful 
data. Send for your copy. 


1060 State Street 


MANUfSACTUTINE COMPANY New Haven 11, Conn 


A Division of Textron Inc. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION...TO EXCITE IT...TO MEASURE IT. 
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Oesign teagersnip in oil control for 
shafts and pistons since 1923 





HIGH SPEED snare 


sealing problems? 


...sOlve them 


with SIMPLEX 


Shaft speeds to 20,000 rpm and higher present 
special problems in shaft seal design — espec- 
ially when high temperatures or other special 
conditions may also be involved. 


To designers and builders of jet or reciprocat- 
ing engines and auxiliaries, SIMPLEX offers 
exclusive design principles and extended indus- 
try experience in solving similar problems. 
SIMPLEX products are original equipment in 
Allison, Pratt & Whitney, Wright and other 
leading aircraft engines. 


Whether your oil control problems involve 
shaft seals or piston rings, SIMPLEX engineers 
will be glad to help you work them out. Call, 


wire or write. 


Simplex Piston Ring Mfg. Co. 


12301 BENNINGTON AVENUE ¢ CLEVELAND 11, OHIO 
75 N.E. 74th STREET © MIAMI 38, FLORIDA 


SIMPLEX 


UW) yj 7 HIGH SPEED SHAFT SEALS 
re AND PISTON RINGS 
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ML oliator 


cool engine ‘horses’ supplying 
the go-power, the lift-power 





eS a 


Front view of Young stamped HiDuty Lift Truck Model 2 W is one of 
tank radiator used on HiDuty several models using engine-cooling Young 
Lift Trucks radiators 


Young engine-cooling radiators 


tailored for every automotive application 


Power to lift, power to move ... both depend 
on the horsepower harnessed in HiDuty Lift 
Trucks. For these engine “horses” to meet rug- 
ged requirements of day in and day out service, 
they must be kept cool ... and cooled they are 
by Young radiators. HiDuty and many others 
in the automotive field are convinced that Young 
radiators are best to use wherever the going is 
tough! Patented features insure maximum heat 
transfer and give Young cores a dependable rug- 
gedness. Specify Young radiators for efficient 
engine cooling for cars, buses, trucks, tractors, 
locomotives, and stationary applications. 


pur Young /alent- go UNG 


to work for you... 


Solving heat transfer problems is what we do 
best because it is our very reason for being. You, /— 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


| 


Write 
Dept. 116-L 
for FREE Catalog 


RADIATOR COMPANY 


RACINE, WISCONSIN 


Quali HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heat Transfer Products for Automotive, ‘Heating, Cooling, Air Conditioning Products 
Aviation and Industrial Applications. for Home and Industry. 


Executive Office: Racine, Wisconsin, Plents af Racine, Wisconsin, Mattoon, lilinois 
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Contact 


Is Best for Your Product? 


While Electrical Contact Design is almost infinite in its possibilities... and the combinations of contact 


materials are also considerably variable . .. STYLES of contacts commonly fall into three categories: rivets, 


screws and welding disks or buttons. 


In determining the best STYLE for your product, individual advantages and economies must be considered. 


Each is designed to serve specific electrical and mechanical requirements as outlined below. 


TVTTTD 


ara Pe 


A copy of this 
book is yours 
for the asking. 


FANSTEEL 
METALLURGICAL 
CORPORATION, 
NORTH CHICAGO, 
ILLINOIS, U.S. A. 


F562 


FANSTEEL ELECTRICAL 
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*RIVET-TYPE CONTACTS 


Most commonly used of the three styles. Especially used where contact is 
to be mounted on a hole-punched bracket or spring. Necessary tight rivet 
assembly should be obtained with an accurate riveting die because use of 
such force as hammering may crack the contact. Solid rivets are supplied 
in Fine Silver, Coin Silver, Palladium and most Fasaloyt Alloys. Com- 
posite Rivets are supplied in most Fansteel contact materials, backed with 
annealed steel unless otherwise specified. Both Solid and Composite Rivets 
are available with solid, indented or hollow shanks, flat or radius face. 


*SCREW-TYPE CONTACTS 


Used to provide adjustment in the gap between mating contacts in certain 
designs. Fansteel Screw Type Contacts are supplied in a variety of types 
and sizes with a flat or radius face contact on the head end or thread end. 
Standard types include round or hexagon headed, headless, slotted or non- 
slotted screws; all available with any Fansteel Contact Material. Screw 
materials commonly used are cold drawn steel (blue or plated if desired) 
copper, brass, commercial bronze, phosphor bronze, nickel or monel. 


*WELDING BUTTONS 

Used most often when weight is a determining factor. Where adjustments 
are required, the mating contact is generally a screw-type. This button 
type assembly when properly welded assures maximum conductivity of 
heat and current. 

Available in Flat or Radius Face in all Fansteel contact materials. Steel 
backings, being easiest to weld, are usually supplied unless otherwise speci- 
fied. Nickel backings are available for conditions subject to rust or corrosion. 

4 © © 624 ee eS 
Where electrical contacts pose a problem...in selection of type, shape, size, 
material, etc....Fansteel’s experience in metallurgy and contact engineering 
can solve it for you. It’s a good policy to CHECK WITH FANSTEEL. 
Registered Trade Mark 


CONTACTS DEPENDABLE SINCE 1914 
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Boviinat 


Provides MIDWEST Opportunities for 
Experienced Engineers 


In South Bend, hundreds of professional people 
have found a community adequately satisfying 
for a highly educated way of life. Notre Dame 
Is an excellent center for technical, graduate 
study, os well as affording cultural opportunities. 


Immediate openings available In research, design, 
test and development: 


ct. | wiht Ge ols ae 


OPPORTUNITY 


FOR 
AUTOMOTIVE SAFETY 
DESIGN ENGINEERS 


ARE YOU experienced in the 


design of automotive components ? 


DO YOU wish to contribute 


toward safer automobiles ? 


If you can answer “Yes’’ to these questions, and 
are a research or design engineer, we can offer you 
an outstanding opportunity to join our Safety 
Design Research Department and participate in ad- 
vanced research in this important field. Write to: 


CORNELL AERONAUTICAL 
LABORATORY, INC. 


Buffalo 21,New York 


Electro-Mechanical Design 
Magnetic Amplifiers 

Nuclear Control Applications 
Rocket Circuitry 
Servo-Mechanisms 

Systems Evaluation 
Thermo-dynamics 

Transistori zation 

Vibration Analysis 


AIRCRAFT JET FUEL SYSTEMS 


— 


Computer Applications 

Hect Transfer 

Stress Analysis 

Structure 

Systems and Component Design or 
Testing 


AIRCRAFT LANDING GEAR 


Conventional Brakes 
Hydraulic Systems 
Mechanical Design and Test 
Power Brake Research 
Power Steering 


AUTOMOTIVE COMPONENTS 


ee 


If you are interested in any of these engineering 
projects, send o summary of education and ex- 
perience to: 


Technical Employment, 

Department D-3, 

BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 
401 Bendix Drive 

South Bend, Indiana 


ENGINEER, ME, AE 


AERO-THERMODYNAMIC DEVELOPMENT 
on NUCLEAR AIRCRAFT ENGINE UNITS 


reraft flight requires the pooling of 
lectr ANP Department encourages 
ng the jualified engineer a work 
while increasing his value 


e rmodynamics and aero 
odynamiec and fluid flow aspects 
nd mponents 


OPENINGS AT CINCINNATI, OHIO AND IDAHO FALLS, IDAHO 


Address replies stating salary requirements 


to location you prefer 


J. R. ROSSELOT 
L. A. MUNTHER 


GENERAL @@ ELECTRIC 


LOW TEMPERATURE TESTING 
OF ELASTOMERS 


Compiled By 
Charles M. Miller, Chairman 
AMS Non-Metallic Material Committee 
and 
Dr. Willis O. Gordon, Northrop Aircraft 


August 15, 1956 $1.50 


For further information please write 


SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
485 LEXINGTON AVE., NEW YORK 17, N. Y. 
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Pertotinante Prove .. 


FROM MINUS 80°F “~~, 
TO PLUS 400°F | 


€ 


Auto-Lite 350 
Mil-W-8777 U.S.A.F. 


GENERAL PURPOSE 5 

afe Insulation Operation 
HIGH-TEMPERATURE Temp. Degrees Fahr. 
AIRCRAFT WIRE 


Here is an aircraft wire specifically designed for 
use in circuits not exceeding 400°F . . . at lower 
cost than other high-temperature wires that are 
presently available. It is Government-approved AN-JC-48 

. and is currently being used throughout 
the aircraft industry. 


Mil-W-5086 
type 


type 


Only the finest grade copper and silver plated 
wire conductors are used in the manufacture 
of Auto-Lite 350 Wire. It is insulated with 
heat-resisting silicone rubber, fibre glass sep- 
arators and fireproof braids. 

@ Flexible at — 70°F. 

@ Smokeless 

@ No discoloration at maximum operating 
cable temperatures 


In normal installations, this wire is satis- 
factory at —80°F~or at an altitude of 
60,000 ft. as measured at the equator 


Resistant to modern aircraft hydraulic flulds, 

lubricants and fuels for both reciprocating Extending the Temperature Range 
and jet-type engines 

Flame-resistant 

Easy printing of circuits with conventional 

marking machines 


© hey peng Send for complete infor- 
@ Approved Spec. MIL-W-8777, U.S.A.F. mation on Aute-Lite 


aviation wire, including 


THE ELECTRIC AUTO-LITE COMPANY specications, samples 


Wie and, Coble Diwtionr = 


Port Huron, Michigan Hazleton, Pennsylvania 
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Select California engineering group 


explores thermodynamic cycles in 


advanced engines 


positions now open for Cycle Analysis... 


Thermodynamics...and Nuclear Engineers 


Propulsion experts at North Ameri- 
can Aviation’s Los Angeles Division 
are carrying out thermodynamic 
analyses of highly advanced engines. 
The studies include investigation of 
turbojets, ramjets, rockets and 
nuclear propulsion devices... com- 
pressors, combustors, turbines, 
afterburners, exhaust nozzles and 
thrust augmentation devices. 

The Engineering Personnel 
Department at North American’s 
Los Angeles Division is seeking sev- 
eral qualified engineers who are in- 


CLEVELAND OPPORTUNITIES 
FOR 
MECHANICAL ENGINEERS 


If you have had professional experience and want 
to take advantage of increasing opportunities for 
professional advancement SEE US: 

e Research 

e Development 

e Design 


in 
Bearing and Friction Materials 


Conduct studies to expand knowledge of frictional 
and wear properties of lubricated and unlubricated 
bearings, washers and seals with emphasis on high 
speed, high temperature applications 


Please write: E. A. Gentry, Personnel Manager 


CLEVITE RESEARCH CENTER 
540 East 105th Street 
Cleveland 8, Ohio 


The Clevite Research Center develops new principles and new 
products for other units of Clevite Corporation. It is a young 
organization where good work is quickly recognized. Your pro- 
fessional growth will be accelerated by your association with 
people from other fields such as physics, electronics and 
chemistry. 


terested in this work. They are 
looking for men who have had a min- 
imum of three years thermodynam- 
ics cycle analysis experience in jet 
engines or propulsion analysis. Ad- 
vanced degrees are preferred though 
not required. 


Interested engineers are invited to con- 
tact Mr. W. H. Nance, North American 
Aviation, Inc., Los Angeles Division 
Engineering Dept. 56SAE, Interna- 
tional Airport, Los Angeles 45, Cali- 


fornia. 


High Professional Potential in 
CONTROLS ANALYSIS 


at the Small Aircraft Engine Dept. 
of GENERAL ELECTRIC 


A whole new family of high-power low-weight turbo- 
shaft, turboprop and turbojet engines are in progress 
today at this G-E department following the recently 
revealed T-58 with its many unique engineering ad- 
vances. 


Controls Systems as precedent-breaking as the new 
engines must be developed. And there are a number of 
rewarding opportunities for engineers with the ability 
to give this development a firm, analytical basis. 


Assignments include such operations as: deter- 
mining and specifying engine controls parameters 
—providing performance specifications for sys- 
tems and components—preparing data for analog 
computer studies—providing consultation service 
to Preliminary Design, Advanced Design and 
Project Groups—selecting and training controls 
analysis personnel and many other’ relative 
functions. 
Advancement comes rapidly to engineers who demon- 
strate their capacity in the important field of Controls 
Analysis. This department is itself expanding. The 
operation is decentralized. Management on-the-spot 
makes the decisions. Your contributions are quickly 
recognized and rewarded. 


e@ GOOD STARTING SALARIES @ RELOCATION 
EXPENSES PAID e ATTRACTIVE LOCATION 
e LIBERAL BENEFITS 


Send reply in complete confidence to: 


Mr. T. S. Woerz (Section R-A-4) 
Small Aircraft Engine Dept. 
GENERAL @@ ELECTRIC 


1000 Western Avenue West Lynn, Mass. 
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oln Engineering, 
est Opportunities 


Are in Aviation. 


Semen. 


In Aviation, 


Opportunities 


ae 2 AES 9 a oa RE 89 


re at Temco. 


/ 


AIRCRAFT CORPORATION ¢© DALLAS 
Write: Joe W. Russell, Engineering 
Personnel, Dept. 170-E, Temco 


Aircraft Corporation, Box 


6191, Dallas, Texas 
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ENGINEERING SUPERVISOR 
Dynamics 

ore eee se Soe me Teer tills 
dynamics in: compressible subsonic 
and supersonic flutter analysis on 
straight and swept wing vehicles, flut- 
ter model techniques, vibration test- 
ing techniques. Desirable: experience 
in landing and gust response calcu- 
lations, carrier suitability analysis, 
Seamer amet ce amet err ieine 
Advanced degree required. 


SENIOR ENGINEER 


Dynamics 

Flutter Analysis 
3-5 years general flutter analysis ex- 
perience, including subsonic com- 
pressible and supersonic airforces for 
both straight and swept wing vehic- 
les. Advanced education desired in 
mathematics, physics, applied me- 
chanics, aeronautical or mechanical 
Subst ree 


SENIOR ENGINEER 


OTL 
Model and Vibration Testing 


3-5 years experience in flutter model 
building and test, in addition to gen- 
Se MiiCa me T Ihe Code (ai ecme Cee 


vanced degree desirable 


GROUP. ENGINEER 
Propulsion 
10-15 years experience in power 
plant design group of prime manu- 
PGC mem CMM lice rliemAy hi aele 
capable of directing design of power 
plant installation, heating and venti- 
FG SSCL EDN CLIC LeCO umm ome at Tes 
system installation 


SENIOR DESIGN ENGINEERS 


4-6 years design experience required 
in airframe, equipment or systems 
design for positions in wing, fuselage, 
furnishings, electrical and instru- 
ments, hydraulics, landing gear and 
controls. B.S. degree or equivalent 
desired in aeronautical, mechanical, 
civil engineering or physics 





FIRST... LOOK FOR THE REAL 


Use sponge rubber? OP PORTUNITIES 


‘Kou blo 


SPONGE 

BEECHCRAFT is aggressively enter- 
ing new fields and needs men of 
imagination to do creative work of 
takes hundreds of thousands of compressions with- top-level importance. BEECHCRAFT 
is now seeking 


is a superior, light, flexible, elastic, sponge rubber 


out matting down. 


can be engineered to any width, shape, thickness SCIENTISTS 
or compression. PHYSICISTS 
perfect for insulating, gasketing, cushioning, ENGINEERS 


weather-stripping, dust-proofing, shock-absorbing, 
If you would like to be associated 


with a leading organization that 
is large enough to have diversi- 
fication of product, but small 
enough to insure recognition of 
personal ability —for work now 
going on, and work now being 
planned for Beechcraft’s Boulder, 
Colorado, special engineering fa- 
cility, as well as Beechcraft’s main 
plants in Kansas, write today to 


sound- and vibration-damping 


The Employment Division 


yeechcraft 


WICHITA 1, KANSAS 


 MONOBALL” 


Self-Aligning Bearings 


ROD END 
PLAIN TYPES TYPES 


ext. 
INT 
PATENTED USA 
A Word agnm Ranerved 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 


Stainless Steel For types operating under high temper- 
Ball and Race cture (800-1200 degrees F.). 


Chrome Moly For types operating under high radial 
Stee! Ball and Race ultimate loads (3000-893,000 Ibs.). 


Bronze Race and { For types operating under normal loads 
Chrome Moly Steel Ball with minimum friction requirements. 

Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 

Send for our free swatch book ! U. S. Kem-Blo Sponge, Dept. T-54, study of different operating conditions, various steel alloys 

United States Rubber Company, Naugatuck, Conn. have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. \ddres, Dept. SAE-5b 


United States Rubber | Baeble 


PAU Mul i lun Nae ae lihilall:. 
(LOS ANGELES COUNTY) 
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ENGINEERS-SCIENTISTS: ANNOUNCING A VAST PROGRAM IN 
MISSILES RESEARCH AND DEVELOPMENT IN PHILADELPHIA 
WITH MANY ATTRACTIVE PROFESSIONAL OPPORTUNITIES 


The Missile & Ordnance Systems Department of General Electric 


Where We Are... 


In PHILADELPHIA near 30th St. PRR 
Station...until our new 110 acre 
facilities are ready in Valley Forge 
—17 miles by Schuylkill Express- 
way from Downtown Philadelphia. 


What We're Doing... 


A PRIME CONTRACTOR — developing 
the 1cBM and 1rBM Nose Cones com- 
plete with nuclear arming and fuz- 
ing devices, gyros, accelerometers, 
resolvers, induction generators, am- 
plifiers, servos. This G-E Depart- 
ment is the center of company-wide 
studies in viscosity, diffusion, ther- 
mal conductivity, radiation, laminar 
and turbulent shock layers, etc., for 
a vast missile system program. 


How We're Doing It... 

The Department's primary objec- 
tive is to create the country’s Top 
TEAM on Guided Missile Research 
and Development and with this 
team assume FULL MISSILE SYSTEM 
RESPONSIBILITY for the entire Gen- 
eral Electric Company. This will in- 
volve making use of the tremendous 
potential in the company’s more 


ZERO minus 4 hours! A G-E test missile, still 
shrouded in the early morning dampness 
before launching, represents more than a 
decade of research and development, 
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than 100 operating departments and 
its many research laboratories. 


Where We’re Headed... 


INTO EVERY PHASE OF MISSILE RE- 
SEARCH & DEVELOPMENT including: 


... MISSILE WEAPONS SYSTEMS—target 
and inissile tracking — radars — com- 
puters—handling equipment— 
launching equipment— logistics 
equipment—and others, all designed 
FROM THE GROUND UP as one system! 


... SPECIFIC MISSILES — also Satellites 
including propulsion, guidance, air- 
frames, and warhead arming and 
fuzing devices. 

.-.- SPECIAL COMPONENTS OF MISSILES 
—such as inertial guidance systems. 


What We’re Using... 


HYPERSONIC WIND, SHOCK, HELIUM 
TUNNELS—mass accelerators—linear 
accelerators — electric arc mass ac- 
celerators —hyper-velocity shock 
tunnels. UNDER DEVELOPMENT: the 
LARGEST GAS SHOCK TUNNEL in the 
country...pLus laboratories and 
equipment second to none. AND 
WHEN NEEDED—the resources of 
over 100 other G-E departments! 


What All This Means to You... 


Stable career growth, full use of 
your abilities, creative experience 
and rapid advancement either into 
management or further specializa- 
tion, with a profesional staff that is 
expanding rapidly. 


Scientists with advanced degrees 
will have a particularly attractive 
opportunity to engage in high levels 
of basic and applied research in 
such advanced fields as Astrophy- 


sics, High Temperature Phenomena, 
Advanced Mathematical Concepts, 
Aerodynamics, Classical Physics, 
Materials Development, and Com- 
munications Theory. 

... Engineers and Scientists with ed- 
ucation and experience in any of 
the fields listed below are invited to 
correspond with us... 


DEGREE: 


Aeronautical Engineer, Aerodynam- 


Electrical Engineer, 


ics, Mechanical Engineer, Physics, 
Mathematics. 


EXPERIENCE: sysTEMS—De- 
velopment, Synthesis, Operations 
Analysis « AEROPHYSICS « COMPUTER 
DESIGN—Analogue, Digital « MATERI- 
ALS & PROCESSES e INSTRU MENTATION 
—-Telemetry, Transducers, Record- 
ing, Recovery « DATA PROCESSING — 
Systems Design, Analysis, Program- 
ming « GUIDANCE—IJntertial Guid- 
ance, Component Development e 
TECHNICAL WRITING e FIRE CONTROL e 
STRUCTURES — Thermodynamics, 
Electrical: Des ign, Stress Analysis, 
Structure Design, Vibration, Aero- 
dynamics « ARMING AND FUZING 

Component Development, Test 
Equipment « FIELD TEST « SYSTEMS 
TEST « GROUND SUPPORT EQUIPMENT 
DESIGN — Controls, Handling Equip- 


ment, Launching Equipment. 


Missile & Ordnance Systems Depart- 
ment would be pleased to receive a re- 
sume of your education and experience. 


All resumes will be carefully reviewed 
by the MANAGERS of our varicus tech- 
nical components. You will be invited 
to visit our offices and discuss the work 
we are doing directly with the manager 
with whom you would be working. All 
communications will be entirely confi- 
dential. (You need not reveal the name 
of your present employer.) 


Please send resume to Mr. John Watt, Room 510-2 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


3198 Chestnut Street «+ Philadelphia, Pennsylvania 





CcCOoOnTrouen,m 


SS ihrift-King 
THE Y Vidue a SEAT 


For POWER MOWERS, 
LIFT TRUCKS AND 


OTHER MEDIUM MOBILE EQUIPMENT 


“Thrift-King”’ is a 2-way value seat for manufacturers of 
lift-trucks, mowers, and many types of medium mobile 
equipment: it definitely adds ‘'sell;’’ it definitely improves 
workability. Full cushion foam rubber seat and full cush- 
ion foam rubber back rest assure sustained comfort and 
operational freedom. Wide choice of covering materials 
that will withstand outdoor use. Frame is of solid one- 
piece welded construction for rigorous service; easily 
attached. Available as illustrated, or with special features 
engineered to your equipment. 


Write for complete information on America's finest line 
of cushion seating — Milsco. 


MILSCO MANUFACTURING COMPANY 
FACTORY AND MAIN OFFICE 
2758 NORTH 33rd STREET MILWAUKEE 45, WISCONSIN 
SALES OFFICES: Tom Riley, 67 Long Lane, Upper Darby, Pa 
E. M. Wilson Engineering Co. Harlan C. McKay Company 


915 Meridian Avenue 1901 N. W. 26th Avenue 
South Pasadena, Calif. Portiand 10, Oregon 


in Cushion Seating 


An SAE Emblem 


¢ Distinguishes you 
as an SAE member 


e Is an attractive 
gold-filled clutch- 
back pin 


¢ Costs only $1.50 


plus 

15¢ Federal tax for delivery 
in the United States and 5¢ 
sales tax for delivery in 
New York City 


6°) 


ACTUAL SIZE 


Member Grade 
Associate Grade 


GOLD on BLUE 
GOLD on RED 


GOLD on WHITE Junior Grade 


Society of Automotive Engineers 
485 Lexington Ave., New York 17, N. Y. 


Please send me an SAE emblem. Enclosed is my 
check for $ ($1.50 plus applicable taxes). 
Grade of membership (please check) 


[] Member () Associate (J Junior 


Name 
(PLEASE PRINT) 


Address 
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“INSTALLATION : 


@ GREATER STRENGTH gf Commercial 


Huckbolt 
@ UNIFORM TENSION 


@ MAXIMUM SHEAR 
STRENGTH 


@ PRECISION FIT 


@ LOWER INSTALLED 
COST 


Huck permanent fasteners are 
available in many types, shapes 
and sizes, from 3/32” to 1/2” 
diameter, to meet the require- 
ments of all types of manufac- 
turers from railroad cars, trail- 
ers, buses, ships, blowers, appli- 
ances, to farm equipment and 
prefab buildings. These and 
many other users specify Huck 
fasteners for reasons of econ- 
omy, speed of application, 
strength and dependability. You 
too, may find the answer to 
faster, better, cost-cutting 
assembly by investigating 
Huck’s advantages. Write for 
literature, or ask for a Huck 
Sales Engineer who will be 
glad to explain the advantages 
of Huck Fasteners in your prod- 
uct. No obligation. 


i ed 


MANUFACTURING COMPANY 


2480 Bellevue Avenue « Detroit 7, Michigan 
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wined...@imed- 
confined? 


When the glow of those toasts to ‘“‘Unbounded 
Growth Opportunities” wears off, many a good 
engineer has found himself sleeping it off on a 
drafting board . . . for years. 

It’s unlikely to happen here. 

First, you’ll find Jack & Heintz big enough to 
compete with the biggest—successfully. Big 
enough to offer all facilities for basic research in 
our field—electric systems and components for 
missiles, jets, other aircraft. 

But we’re small enough so you'll be used to the 
full extent of your capabilities—and so rewarded. 
Here, you'll find an engineer is somebody. He’s not 
bogged down with routine. 

May we send you details? A 3¢ stamp gets you 
all the facts, and you just might like our setup. 


Jack & HEINTZ, Inc. 
17542 Broadway e¢ Cleveland 1, Ohio 


Please mail me information about the advantages of working at J&H. 


Name 





Address 





SI ci eiiecaatiniiinicegiatiaatinieatiaeicl State 


College or University 





| have the following degrees: 


lam a student with the following major: 


















BACKED /y the finest engineering 


and manufacturing facilities 






BACKED /y Scintilla Divisior 


field service spec talists. 


BACKED by efficient distributors 


Give your Ro 


NTT lh a tt 
BRAKE ia 


EFFICIENCY 
TA AA) 





“~ GET YOUR COPY OF 


- THIS MEW caATALoG! 


It gives complete informa- 
tion on the only system with 
the Rotary Air Compressor. 









7 Your copy 
OGMEr is ready— 
write for 


Aur Ventas it today. 







Wagner Electric @rporation 


6378 PLYMOUTH AVE . ST LOUIS 14.M0.,US A 


Only VISCO-METER* can 
perform this engine 
protection service 


Nothing contributes more to high operat 
ing efficiency and satisfactory service life 
of gasoline and Diesel engines than cor- 
rect lubrication. Constantly, while the 
engine is in operation, VISCO-METER 
provides the operator with visual informa- 
tion on the lubricating quality of the oil 
~ theca in the crank case. Everyone concerned in 
Booklet the manufacture, sale or use of gasoline 
and Diesel engines should know the 
proven-in-service advantages of the VISCO-METER. 


CORPORATION 
BUFFALO 7, N. Y. 


“WRITE NOW 
for this FREE 


VISCO-METE 





THE FINEST 


MONEY CAN BUY! 


When you spec ify Bendix Scinflex* electrical connectors you can 
be certain of receiving the finest possible service from a product 
that is the result of advanced engineering design and the most 
modern production techniques. 

Significant proof of the outstanding performance and 
reliability of these connectors is given by the fact that, within a 
relatively short period of time after the start of manufacturing 
operations, Scintilla Division of Bendix has achieved a recognized 
position of prominence in the electrical connector manufacturing 
industry. 

Further reassurance is offered the user by the fact that Bendix 
Scinflex electrical connectors are backed by a nation-wide field 
service organization and by especially trained, well-staffed and 
adequately stocked distributors. 


AVIATION PRODUCTS: Low and high tension ignition systems 


for piston, jet, turbo-jet engines and rocket motors . . . ignition 
analyzers radio shielding harness and noise filters . . . switches 
... booster coils . . . electrical connectors. *REG. U.S. PAT. OFF 


SCINTILLA DIVISION of Condix” 


SIDNEY, NEW YORK 


AVIATION CORPORATION 


NOW AVAILABLE 


AERONAUTICAL INFORMATION 
REPORTS ON AIRCRAFT 
GREASES (DATED MARCH 1, 
1955) 


AIR No. 39, WATER COMPATIBILITY OF 
AIRCRAFT GREASES ................ $0.50 


AIR No. 40, CORROSION PREVENTIVE CHAR- 
ACTERISTICS OF AIRCRAFT GREASES $0.75 


AIR No. 41, STABILITY OF AIRCRAFT 
SS Oe ee $0.50 


AIR No. 42, CONTAMINATION STUDIES 
OF AIRCRAFT GREASES ............ $0.50 


AIR No. 43, LOW TEMPERATURE TORQUE 
TEST FOR AIRCRAFT GREASES ...... $1.00 


AIR No. 44, LOAD SUPPORT CHARACTER- 
ISTICS OF AIRCRAFT GREASES ...... $1.00 


SOCIETY OF AUTOMOTIVE ENGINEERS, Inc. 
485 LEXINGTON AVE., NEW YORK 17, N. Y. 
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ELECTRICAL CONNECTOR 
























ings and bushings be 


One extra we give our customers is outstanding engineering: funda- 
mental research at the Clevite Research Center; original thinking at the 
design stage; searching thoroughness in testing and development. To 
follow through, we have a fast, able team of field engineers, working on 
specialized problems in our customers’ plants. 


With this concentration on engineering, we have introduced almost all the 
real improvements in our industry in the past 35 years, and have put them 
to work for the leading manufacturers in half a dozen different fields. 


C. G. B. customers are getting the best advice, and getting it first. Are you 
missing out on it? 


CLEVITE The Cleveland Graphite Bronze Co... 


Pett tet Patt Sleeve bearings and bushings and 
other mass-precision metal parts 
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Lockheed diversification in action... 


Below: engineers and scientists work on some 
of the 46 major projects in progress at Lockheed 


Operations Research discussion 
on continental defense 
Operations Research openings 
Electronics Specialists 
Fire Control and Guidance 
Specialists 
Aerodynamics Engineers 
Physicists 


IBM 701 applied to jet 
transport flutter problem 
Math. Analysis openings 
Math. Engineers 
Math. Specialists 
Math. Analysts 


Fatigue test on 
Super Constellation skin 
Structural Engineering openings 
Research Specialists 
Structures Engineers 
Stress Analysts 
Weight Engineers 


Antenna pattern study on 
rador search planes 
Electronics openings 
Electronics Research Engineers 
Airborne Antenna Designers 
Research Specialists 


Hot-air cyclic de-icing 
test on radar search plane 
Thermodynamics openings 
Research Specialists 
Thermodynamics Engineers 
Thermodynamicists 


In-flight test on air 
speed performance 
Flight Test Engineering openings 
Flight Test Engineers 
Flight Test Analysts 
Instrumentation Engineers 
Electrical Research Engineers 


new transport 
Design openings 
Design positions are open 
at all levels in controls, 
electrical, hydraulics, 
mechanical, power plant and 
structures fields. 


Aerodynamic m 
high-speed fighter 
Aerodynamics openings 
Aerodynamics Engineers 
Aerodynamicists 
Dynamics Engineers 
Wind Tunnel Test Engineers 


Why Lockheed offers Engineers better careers 


There are three main reasons: 


1. More opportunity for promotion 
because there are more supervisory positions 
to be filled with 46 major projects underway, including 


17 models of aircraft in production. 


More career security 
because Lockheed activities cover virtually the entire 
spectrum of aeronautical endeavor. 


Life in Southern California 
Scenic beauty, unmatched climate, wide recreational 
opportunities enhance life in the San Fernando Valley. 


To Engineers who lack aircraft experience 
Aircraft experience is not necessary to join Lockheed. 

It’s your engineering training and experience that count. 
Lockheed trains you for aircraft engineering — at full pay. 


Brief résumé below is for your convenience in requesting 
application form and more information on how 
Lockheed’s expanding program can advance your career. 


E. W. Des Lauriers, Dept. C-16-11 
Lockheed aircrart coRPORATION 


CALIFORNIA DIVISION « BURBANK 


California 


Please send me a brochure describing life and work 
at Lockheed and an application form. 


Name 


Field of Engineering 





Street Address 


Home Phone 


City and State 





The very construction and character of 

wool felt make it a natural for filtering liquids. 
The unique,fibrous structure of wool felt has these 
outstanding advantages: 1—Efficient particle 
retention. 2—Minimum pressure drop with corre- 
sponding high permeability. 3-Maximum solids 
capacity resulting in greater liquid through- 

put. 4—High porosity value responsible 

for low plugging rate and ease in cleaning. 
5—Chemical and thermal stability. 

6—Felt’s thickness permits free use of third 
dimension in design and in true 

edgewise flow. 


American 
Com 


TRADE 


American’s Wool Felts for liquid filtration 

provide efficient and economical filter media for 
cellulose nitrate, solvents, hot lubricating oil, 
paint, lacquer, latex, water, food syrups, and oils. 
Their outstanding characteristics give them great 
versatility in method of use because of the high 
degree of porosity and the many types of 

felt constructions available. 

For complete details write, on your company 
letterhead, for FREE, 10-Page Data Sheet No. 17 
on “Wool Felt-Liquid Filtration”. And remember: 
American Felt Company also produces 
engineered Synthetic Fiber Filter Felts. 


) SEND TODAY for this 


FREE, 10-Page Dato 
Sheet No. 17. Please 
make request on com- 
pany letterhead. 


GENERAL OFFICES: P.O. BOX 5, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleve- 
land, Rochester, Philadelphia, St. Louis, Atlanta, Greenville, 
S.C., Dallas, San Francisco, Los Angeles, Portland, San 
Diego, Seattle, Montreal.—PLANTS: Glenville, Conn.; Frank- 
lin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. I.— 
ENGINEERING & RESEARCH LABORATORIES: Glenville, Conn. 
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Turning POWER into WATER 
i a million THIRSTY ACRES 


Here is work—hard work—needed work, 
for America’s huskiest pumps. Here, where 
crops and livelihood depend upon them, you 
will find pumps engineered for the most re- 
liable performance and endurance. One of 
the strongest points we can make about our 
gear drives is that they are specified as orig- 
inal equipment in the irrigation pumps of 


many manufacturers. 
Cut-a-way shows gears of our 


What is your power transmission problem? 
/ manufacture in a typical 


Why not write? heavy-duty irrigation pump. 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 


GEAR-MAKERS TO LEADING MANUFACTURERS 
me 


& 
ao 


Automotive (tear Works.ine 


ESTABLISHED IN 1914 RICHMOND, oo 
SUBSIDIARY OF EATON MANUFACTURING COMPANY 





Meeting the big change in cars with the big change in bearings: 


TIMKEN and The Moto-Mated Way 


New TIMKEN Moto-Mated bearings are capacity- 
packed, cost 14.6% less than previous designs 


TOU’RE looking at a new kind of 

bearing. This bearing is smaller, 
lighter, capacity-packed—and it costs 
less than previous designs. It’s a prod- 
uct of the Moto-Mated Way—the 
Timken Company’s answer to the big 
change in today’s new cars. A new con- 
cept in bearing design, manufacture and 
supply mated to the increasing demands 
of the auto industry. Launched in a 
revolutionary new bearing factory. the 
Moto-Mated Way reaffirms our 57-year 
partnership with the auto industry by 
anticipating your changing needs. It 
puts advanced machines to work for 
you. Provides you with a better, more 
uniformly precise bearing at lower cost. 
Assures you an almost unlimited supply 


of bearings. 


From the Moto-Mated Way comes a 


new breed of Timken tapered roller 


bearings —13 standardized sizes mass 
produced by the millions. Lighter bear- 
ings to reduce weight, improve the ride. 
Smaller bearings to save space, permit 
more compact designs. Capacity-packed 
bearings to take the greater loads of 
today’s cars. Lower priced bearings to 
help hold down spiralling costs. 

Front wheels of millions of 1957 cars 
will roll on Timken Moto-Mated bear- 
ings, saving automakers 14.6% in cost. 
Greater savings will result when engi- 
neers and purchasing men find new uses 
for these bearings in rear wheels, pinions 
and differentials. 

Now more than ever, Timken bear- 
ings are your No. | value. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ont. 


Cable address: ““Timrosco”. 


QUALITY, SERVICE, PUBLIC ACCEPTANCE MAKE 


OTe Ca 





